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ABSTRACT 

A 1989-90 project determined the knowledge and skills 
necessary for employment in the aquaculture industry. The study 
identified technical materials and other resources available in 
private industry and higher education institutions. Two surveys 
determined the status of aquaculture in Texas school districts and 
identified tasks performed by crawfish and catfish producers. 
Analysis of these surveys (of five crawfish producers and six catfish 
producers) Fhowed that about one-half of the 50 task details of 
crawfish producers and over one-half of the 55 task details of 
catfish producers were performed on a daily, weekly, monthly, or 
yearly basis. Performance of all crawfish producer tasks and 53 
catfish producer tasks was determined to be very important. 
Aquaculture research result from industry and higher education were 
reviewed, and aquaculture curriculum materials nationwide were 
evaluated. Textbooks tended to be very specialized and were written 
at college- level understanding and readability. The following 
recommendations were made: (1) preparation of an introductory 
curriculum; (2) planning of laboratory facilities; (3) use of an 
articulated curriculum development approach; and (4) supplementing of 
agricultural experience programs with aquaculture principles and 
procedures. (Following the 18-page report are 136 references, survey 
results, preliminary aquaculture science course outlines, 
instruments, and correspondence.) (YLB) 
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Problem 

Aquaculture, defined by Webster (1987) as the cultivation of water plants and 
animals for human use, has been designated as an expanding industry in 
Texas (Chamberiin, 1990). Various state and national agencies have acknow- 
ledged the economic importance of aquaculture and the educational training 
needs of the industry. 

Aquaculture production of plant and animal species consists of a scientific and 
technical knowledge base which can be presented to secondary school 
students enrolled in agricultural science and technology classes in Texas. 
According to a report edited by Chamberiin (1990), only three universities offer 
specific degrees in aquatic sciences. None of the post-secondary programs in 
Texas offers technical training in aquaculture production, even though labora- 
tory training exists as a portion of the degree. Programs in aquaculture have 
not been instituted in Texas vocational technical schools. 

Since 1984, program improvement for secondary agricultural sciences and 
technology programs in Texas has resulted in up-dated curriculum, courses 
offered on a semester basis, and entirely new curricula. Prior to granting a 
school district permission to offer aquaculture courses (or any course), the basis 
for curriculum preparation and justification must be established. Modern curri- 
culum development methods consist of a series of sequential steps organized 
by occupational areas and task statements which should be validated by 
industry, approved by teachers, monitored by state education agency staff, and 
eventually approved by the state education agency (Bortz, 1981). Final curri- 
culum development stages done by a trained specialist should precede actual 
implementation into classrooms. 

Industry and education should coordinate curriculum development efforts to 
educate students in occupational areas where a demand exists for employees. 
In an occupational survey of diversified agriculture enterprises in Texas, the 
aquaculture production industry will have an increasing need for technically 
trained employees (NSl Research Group, 1990). In an aquaculturally bountiful 
state, Hawaii, a task analysis and industry survey was used to identify plans for 
expansion of aquacultural industries and the technical training needed to amply 
provide labor for the enterprises (Dung, Wakui 1980). 

Various technical bulletins, as noted in the bibliography, have been prepared 
by educational, scientific, professional, and commercial organizations to 
provide an array of information regarding the aquaculture industry and training 
needs. As found through a review of the literature and from correspondence 
with curriculum centers, availability of aquaculture curricula was limited. 

To appropriately provide program improvement regarding aquaculture science 
as an approved agricultural science and technology course, project staff were 



1 

eric t; 



charged to review existing curriculum and to establish a basis on which to 
develop an aquaculture curriculum for secondary students in Texas. 



Goals and Objectives 

The goal of this project was to research the aquaculture industry to determine 
the knowledge and skills necessary for employment and to identify technical 
materials and other resources now available in private industry and institutions 
of higher education. 

To fulfill the stated goal, the following objectives were accomplished: 

1. to identify skills needed for successful employment in the aquaculture 
industry; 

2. to locate and review aquaculture research results available from 
industry and institutions of higher education; 

3. to locate and review curriculum material available in Texas and other 
states. 



Procedures 



Staffing 

Project staff were selected based on their expertise and diversity. Staff included 
Dr. Bob Davis, agricultural economics; Dr. Glenn Longley, biology; Dr. Lon 
Shell, agricultural mechanics; Dr. Paul Raffeld, testing and counseling; Dr. John 
Dillingham, agriculture teacher education; and Ms. Andrea Pearson, graduate 
student. 



General Project Desig n 

Two surveys, one to determine the status of aquaculture in Texas school 
districts, and the other to identify tasks performed by crawfish and catfish 
producers, were used. Data were described and are displayed as frequency 
data. 

On August 2-4, 1989, in Lubbock, Texas (Appendix A), an aquaculture industry 
survey developed by project staff was administered to agricultural science and 
technology teachers at the Professional Improvement Conference for agricul- 
ture teachers. Involvement of teachers at the on-set of the project was useful in 
determining the status of aquaculture in school districts and the existing interest 
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of the teachers in agriculture. The survey was completed by 675 teachers of the 
900 departments. Only one teacher per department completed the survey to 
avoid duplication of responses. A summary of the aquaculture-related survey of 
school districts in Texas is included in Appendix 8. In Table 1 , Table 2, and 
Table 3, the status of aquaculture industry in Texas as perceived by teachers is 
displayed. 

Another survey was mailed to crawfish and catfish producers in May 1990. The 
task surveys were developed by project staff, reviewed by agricultural graduate 
students, and mailed to 30 crawfish and 36 catfish producers. A follow-up 
survey was mailed and follow-up phone calls were made to non-respondents. 
Only five crawfish producers and only six catfish producers returned surveys. 
Data were complied as frequency data 

An occupational needs assessment to determine diversified agriculture enter- 
prises and the employment trends in each area was accessed by project staff. 
The needs assessment was conducted by the NSI Research Group (1990) and 
was reported to the Agricultural Industry Curriculum workshop participants in 
early stages of completion. Accessing employment trends for Texas agriculture 
enabled project staff to coordinate the curriculum planning process with 
occupational demands. 

Tours, workshops, and seminars were utilized to review the status of the aqua- 
culture industry. In August 1989, the Texas State Director of Agricultural 
Education, Mr. Jay Eudy, toured facilities at Southwest Texas State University 
and spoke with project staff concerning the expectations for aquaculture 
(Appendix C). Personnel from the Aquatic Biology Department and the 
Edwards Aquifer Research and Data Center presented their comments. Also, 
the A. E. Woods State Fish Hatchery and the Federal Fish Hatchery facilities, 
which are located in close proximity to the campus, were visited. 

Selected aquaculture industry personnel, educational leaders, agency coordi- 
nators, agricultural science teachers, and project staff attended the Aquaculture 
Industry Curriculum Workshop (Appendix D) on March 8-9, 1990, at Southwest 
Texas State University and at the A. E. Woods State Fish Hatchery. Essentially, 
the participants reviewed curriculum materials previously collected, presented 
their opinions regarding aquaculture initiatives, and shared technical aquacul- 
ture expertise. At this workshop, teachers were presented an overview of aqua- 
culture. after which the teachers developed preliminary outlines based on 
industry expectations and needs. Preliminary outlines (Appendix E) were 
submitted by May 1, 1990, and reviewed June 15, 1990, at the Instructional 
Material Service in College Station, Texas. Participants produced the topic 
outline for the proposed aquaculture science 382 course (Appendix F). 



Results and Accomplishments 

Results and accomplishments for the project and specific outcomes are report- 
ed respectively by objectives. 



Table 1 

Aquatic Species Produced within School Districts 



Rank Species Produced Districts 



1 


Catfish 


321 


2 


Baitfish 


191 


3 


Sportfish 


184 


M 


Crawfish 


81 


5 


Frogs/Turtles 


77 


6 


Ornamental/Tropical 


61 


7 


Alligators 


49 


8 


Saltwater Fish Species 


36 


9 


Shrimp 


36 


10 


Crab/Oysters 


33 



Note: Total number of teachers responding was 675. 
Table 2 

Industries Located within School Districts 



Industry Number of Districts 



Freshwater Hatcheries 


90 


Saltwater Hatcheries 


18 


Freshwater Species (Processing) 


60 


Saltwater Species (Processing) 


31 


Aquatic Plant (Processing) 


13 


Saltwater Retail/Wholesale 


76 


Freshwater Retail/Wholesale 


141 


Aquatic Plant Retail/Wholesale 


25 
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Table 3 

1989 Status of Aquaculture in Texas School Districts as Reported bv 
Agricultural Science and Technology Teachers 



Statement Number Responding Yes 



Aquaculture farming industries are 

important in my district. 1 40 

Aquaculture courses are currently 

offered. 1 9 

Facilities are available to offer 

aquaculture courses. 48 
Aquaculture courses would be 

offered if curriculum were available. 1 82 
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Note: Total number of teachers responding was 675. 



Objective one 

Skills needed for successful employment in the aquaculture industry were 
identified by a task survey (Appendix G). Crawfish and catfish producer 
addresses were obtained from Texas Department of Agriculture sources. Thirty 
surveys were mailed to crawfish producers. A follow-up mailing was made and 
five completed task surveys were returned. Of the 30 original surveys, ten 
producers were no longer in business and five surveys were returned with no 
forwarding address. Of 15 surveys mailed to current producers, five (33 
percent) returned surveys. Only 16.5 percent of the original producers returned 
surveys. 

As shown in Table 4, of the 50 task details presented to producers, 27 were 
performed on a daily basis, 26 were done on a weekly basis, 15 were done on 
a monthly basis, and 28 were done on a yearly basis by at least one producer. 
All of the tasks were done by at least one producer. 

Crawfish producers generally agreed that performance of all tasks are important 
as indicated in Table 4. Thirty-seven of the 50 task details were of moderate 
importance to at least one producer, and only 1 1 task details were not too 
important. 

Learning difficulty of 34 of 50 task details were categorized as easy by 
producers. Forty-eight of 50 task details were categorized as requiring medium 



learning difficulty, and 17 of 50 task details were rated by producers to be 
difficult to learn. 

From Table 5, data indicated that the owner and manager share responsibilities 
for crawfish management tasks while employees, to a lesser extent, are 
responsible for task performance. 

Skills needed for catfish producers were determined by a review of literature. 
The tasks and task details for catfish producers are shown in Table 6. Six of 36 
producers returned usable data regarding catfish production. Of 55 task details, 
32 were performed on a daily basis, 26 performed on a weekly basis, 39 
performed on a monthly basis, and 27 performed on a yearly basis by one or 
more of the producers. 

As seen in Table 6, 53 of 55 task details were determined to be very important 
by one or more producers, while 41 task details were given moderate 
importance ratings. Only 14 task details were rated as not too important. 

Learning difficulty of 29 of 55 task details was rated as easy, while 54 of 55 
were rated as medium learning difficulty by one or more producers. Forty-nine 
of 55 task details were rated as difficult to learn, while none of the task details 
for harvest catfish were rated as difficult. 

In Table 7, persons most responsible for performing task details were the 
owners and managers. Employees were responsible for performing task details 
in 25 of 55 instances in at least one production facility. 

A comparison of the consultants utilized to assist crawfish and catfish producers 
is given in Table 8. Use of consultants for crawfish production and catfish 
production is similar since engineers, extension, and water quality specialists 
were utilized. One producer consulted a marketing specialist, and one 
consulted a fisheries specialist. 

A summary of crawfish and catfish producers' comments are as follows: 

1 . aquaculture needs an interested educated work force; 

2. the more difficult the item (task), the more responsibility is put on the 
owner or owner manager; 

3. our biggest problem has been finding consistent labor willing to work 
outdoors for good pay; 

4. most of the jobs on a fish farm are very important. The jobs are not 
difficult. Everyone is responsible. 
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Table 4 

Summary of Crawfish Production Task Details bv Frequency of Performance Importance, and taaming Difficulty 



TASKS FREQUENCY OF PERFORMANCE 



— 


— , . — , — , — , 


daily 


weekly 


monthly 


year! 


A 


Select a pond site 











1. 


Analyze soil type 


0 


0 


0 


4 


2. 


Survey pond site 


0 


0 


0 


4 


3. 


Design & layout pond 


0 


0 


0 


3 


4. 


Construct pond 


0 


0 


0 


2 


5. 


Maintain pond 


3 


1 


0 


0 


B. 


Maintain water for ponds 










1 . 


rutfii my neousa u»pinb 


o 
c 


ft 


I 


ft 

U 


2. 


Monitor evaporation/rainfall 


3 


i 


0 


0 


3. 


Control water loss 


5 


0 


0 


0 


C. 


Fill and drain ponds 










1. 


Determine equipment needed 


0 


0 


1 


3 


o 


Design water system 


0 


0 


0 


3 


3. 


Determine fill rateAime 


0 


0 


0 


3 






n 


ft 


ft 


•i 


5 


Determine pumping costs 


0 


2 


1 


1 


6. 


Estimate pumping costs 












per pound of product 


0 


3 


0 


1 


D. 


Determine water quality 










1. 


Identify dissolved gases 


0 


3 


0 


1 


2. 


Determine pH 


2 


1 


0 


1 


3 


Measure dissolved so?tds 


1 


1 


1 


0 


4. 


Monitor 02 content 


3 


1 


0 


0 


5. 


Disinfect water source 


0 


2 


1 


0 


t> 


Interpret water analysis 


0 


3 


0 


1 


£ 


Prevent 02 depletion 










t. 


identify signs of 02 depletion 


3 


2 


0 


0 


2 


Identify causes of 02 depletion 


4 


0 


0 


0 


3 


Calculate carrying capacity 


3 


1 


0 


0 


4 


Control weeds 


0 


0 


3 


1 


5 


Prevent over feodmg 


0 


2 


1 


1 



IMPORTANCE LEARNING DIFFICULTY 

very moderate not too easy medium difficult 



3 


2 


0 


3 


2 


0 


r% 
C 


■ 

i 


• 

1 


4 

J 


3 


0 


5 


0 


0 


2 


t 


2 


4 


0 


0 


1 


2 


t 


4 


1 


0 


3 


t 


1 


3 


2 


0 


2 


3 


0 


3 


0 


t 


2 


2 


0 


4 


1 


0 


3 


2 


0 


4 


0 


0 


1 


3 


0 


3 


1 


0 


0 


2 


2 


2 


1 


1 


2 


1 


1 


2 


2 


0 


2 


t 


t 


3 


2 


0 


1 


3 


1 


2 


2 


0 


0 


2 


2 


1 


2 


1 


0 


2 


2 


2 


2 


0 


1 


3 


0 


t 


t 


1 


0 


2 


1 


3 


1 


0 


1 


3 


0 


1 


1 


1 


1 


1 


1 


2 


1 


1 


0 


4 


1 


3 


2 


0 


2 


3 


0 


3 


1 


0 


1 


2 


1 


3 


1 


0 


1 


3 


1 


1 


1 


2 


1 


2 


0 


2 


1 


1 


2 


2 


0 
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Table 4 (continued) 

Summary of Crawfish Production Task Details by Frequency ot Performance, importance, and learning Difficulty 



TASKS 



FREQUENCY OF PERFORMANCE 
dairy weekly monthly yearly 



IMPORTANCE 
very moderate not too 



LEARNING DIFFICULTY 
easy medium difficult 



F. Manage ponds 
















4 

1 






t . Fertilize ponds 


1 


0 


0 


4 


2 


2 


rt 

0 


rt 

3 


0 


2. Lime ponds 


0 


0 


0 


4 


1 


2 


rt 

0 


rt 

0 


rt 

3 


rt 

u 


3. Renovate ponds 


0 


0 


0 


4 




3 


rt 

0 


f 

1 


3 


a 
u 


G . Manage crawfish populations 






















1 . Select crawfish species 


0 


0 


0 


4 


2 


2 


0 


1 


3 


0 


2. Establish populations 


i 


0 


2 


1 


3 


0 


0 


rt 

0 


rt 

3 


rt. 


3. Stock habitats 


0 


rt 

0 


rt 

0 


3 


2 


« 


rt 

0 


A 

u 


c 


1 


4, Maintain forages/feed 


2 


1 


0 


2 


4 


0 


0 


2 


2 


0 


5. Use multiple cropping systems 


0 


0 


1 


1 


t 


1 


0 


1 


1 


0 


H, Harvest crawfish 






















1 . Identify types of equipment 


0 


0 


rt 

0 


rt 

3 




d 


a 
V 


4 

1 




fl 

V 


2. Use baited traps 


3 


rt 

0 


1 


rt 

0 


4 


rt 

u 


A 
0 




1 


n 
u 


3. Use trawls 


rt 

0 


1 


rt 

u 


rt 

u 


4 

1 


U 


4 

I 


A 
U 


I 


n 


4. Use seines 


rt 

0 


A 

1 


rt 

0 


rt 

0 


4 

1 


rt 
O 


4 

1 


u 


4 

I 


A 

u 


5. Utilize boats for transport 


2 


1 


rt 

0 


rt 

Q 


3 


/A 

u 


A 

u 


f 


A 

c 


A 
U 


6. Plan collecting/handling 


2 


4 

1 


rt 


u 


3 


t 

? 


ft 

u 


0 
c 




A 

u 


7. Schedule harvest procedures 


2 


1 


0 


A 

u 




4 

1 


u 




a 


n 


1. Market crawfish 






















1 . Plan budget strategies 


3 


1 


t 


0 


2 


1 


0 


0 


1 


2 


2 Determine marketing methods 


2 


1 


1 


1 


3 


1 


0 


0 


0 


4 


J Maintain equipment 




















0 


1 . Pumping systems 


4 


0 


0 


0 


4 


0 


0 


0 


4 


2. Drainage systems 


1 


1 


0 


2 


2 


1 


0 


0 


3 


0 


3. Water analysis 


3 


0 


1 


0 


2 


2 


0 


2 


3 


0 


4. Pond management equipment 


2 


1 


1 


0 


2 


1 


0 


0 


3 


0 


5, Harvesting equipment 


2 


t 


0 


1 


3 


0 


0 


0 


3 


0 


6. Delivery equipment 


2 


1 


0 


1 


2 


1 


0 


0 


3 


0 


7. Clearing tanks 


2 


1 


0 


0 


2 


t 


0 


3 


2 


0 


8 Aeration systems 


4 


0 


0 


0 


4 


0 


0 


1 


3 


0 


No of Task Detaiis«50 






















Details chosen once or mo?e 


27 


26 


14 


28 


SO 


37 


11 


33 


54 


17 



ir 



Table 5 

Summary of Persons Most Responsible for Crawfish Production Task Details 



TASKS Person Most Responsible 

owner manager employee 



A. 


Select a pond ate 








1. 


Analyze soil type 


3 


1 


1 


2. 


Survey pond site 


2 


2 


0 


i 

«J. 


uesjgn ano lay out ins pooa 


c 
0 


U 




4. 


Construct the pond 


0 


0 


0 


5. 


Maintain the pond 


2 


1 


2 


B. 


Maintain water for ponds 








1. 


Identify needed depths 


2 


2 


1 


2. 


Monitor evaporation/rainfall 


1 


1 


2 


3. 


Control water loss 


1 


1 


3 


C. 


Fill ami drain ponds 








1. 


Determine equipment needed 


1 


3 


1 


2. 


Design water system 


3 


1 


0 


3. 


Determine fill rate/time 


2 


3 


0 


4. 


Determine drain rate/time 


1 


2 


2 


5. 


Determine pumping costs 


5 


1 


0 


6. 


Estimate pumping costs per 










pound of product 


4 


1 


0 


D. 


Determine water quality 








1. 


Identify dissolved gases 


2 


3 


1 


2. 


Determine pH 


2 


3 


0 


3. 


Measure dissolved solids 


1 


3 


0 


4, 


Monitor oxygen content 


0 


2 


3 


5. 


Disinfect water source 


0 


2 


2 


6. 


Interpret water analysis 


2 


2 


0 


E. 


Prevent oxygen depletion 








1. 


Identify signs of 02 depletion 


2 


2 


2 


2. 


identify causes of 02 depletion 


2 


2 


t 


3. 


Calculate carrying capacity 


2 


1 


0 


4. 


Control weeds 


1 


2 


2 


5. 


Prevent over feeding 


2 


2 


1 
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Tabid 5 (continued) 

Summary d Persons Most Responsible for Crawfish Production Task Details 



TASKS Person Most Responsible 

owner manager employee 



F. 


Manage ponds 








1. 


Fertilize ponds 


1 


2 


1 


2. 


Lime ponds 


0 


2 


1 


3. 


Renovate ponds 


2 


J 




G. 


Manage crawfish populations 








1. 


Select crawfish species 


3 


2 


0 


Z. 


establish populations 




c 


U 


3. 


Stock habitats 


2 


2 


0 


4. 


Maintain forages/feed 


3 


2 


1 


5. 


Use multiple cropping systems 


1 


1 


0 


H. 


Harvest crawfish 








1. 


identify types o! equipment 


2 


1 


1 


2. 


Use baited traps 


1 


2 


3 


3. 


Use trawls 


0 


1 


0 


4. 


Use seines 


0 


1 


0 


5. 


Utilize boats for transport 


1 


2 


2 


S. 


Plan collecting/handling 


2 


3 


1 


7. 


Schedule harvest procedures 


1 


3 


0 


I. 


Market crawfish 








1. 


Plan budget strategies 


4 


0 


0 


2. 


Determine marketing methods 


4 


0 


0 


J. 


Maintain equipment 








1. 


Pumping systems 


1 


3 


3 


2. 


Drainage systems 


3 


2 


1 


3. 


Water analysis 


1 


2 


1 


4. 


Pond management equipment 


2 


3 


0 


5. 


Harvesting equipment 


3 


2 


0 


6. 


Delivery equipment 


3 


2 


0 


7. 


Clearing tanks 


0 


2 


1 


8. 


Aeration systems 


1 


2 


2 



No. of Task Detaifs*50 



Details chosen once or more 



43 46 27 



Tabid 6 

Summary of Cattish Production Task Details by Frequency of Performance. Importance and Learning Difficulty 

TASKS "~ FREQUENCY OF PERFORMANCE IMPORTANCE LEARNING DIFFICULTY 



daily weekly monthly yaady very moderate not too easy medium difficult 



A. 


Select a farm site 






















1. 


Evaluate farm size & shape 


0 


0 


1 


2 


4 


1 


0 


0 


3 


2 


2 


Determine climate conditions 


1 


0 


t 


2 


4 


2 


0 


1 


3 


2 


3. 


Determine accesstoility 


t 


0 


1 


2 


3 


2 


0 


1 


3 


2 


4 


Analyze water supply 


2 


1 


t 


t 


6 


0 


0 


1 


3 


2 


5. 


Analyze soil type 


t 


0 


t 


2 


6 


0 


0 


0 


4 


2 


B. 


Survey nond site 


1 


0 


o 


3 


5 


1 


0 


0 


4 


2 


7. 


Design & layout pond 


0 


0 


0 


3 


4 


t 


0 


0 


3 


2 


8. 


Construct pond 


0 


0 


0 


3 


4 


1 


0 


0 


4 


1 


9. 


Maintain pond 


1 


1 


1 


0 


4 


1 


0 


1 


2 


2 


B. 


Control diseases/parasites 






















1. 


Determine chemicals needed 


3 


1 


t 


0 


6 


0 


0 


0 


4 


2 


2. 


Evaluate control methods 


2 


2 


1 


0 


6 


0 


0 


0 


4 


2 


C. 


Determine water quality 






















1. 


Identify dissolved gases 


2 


1 


1 


0 


4 


t 


0 


0 


4 


1 


2. 


Determine pH 


t 


2 


1 


1 


3 


3 


0 


2 


3 


1 


3. 


Measure dissolved solids 


0 


3 


0 


2 


1 


4 


1 


2 


3 


1 


4. 


Monitor 02 content 


4 


1 


0 


0 


5 


t 


0 


2 


3 


1 


5. 


Disinfect water source 


0 


2 


0 


1 


1 


3 


0 


0 


3 


1 


6. 


Interpret water analysis 


1 


2 


0 


1 


3 


2 


0 


2 


3 


t 


D. 


Prevent 02 depletion 






















1. 


Identify signs of 02 depletion 


5 


0 


0 


0 


6 


0 


0 


2 


? 


t 


2. 


Identify causes of 02 depletion 


4 


1 


0 


0 


6 


0 


0 


0 


4 


1 


3. 


Calculate carrying capacity 


2 


2 


t 


0 


5 


1 


0 


0 


4 


1 


4. 


Control weeds 


1 


2 


2 


0 


4 


1 


1 


2 


2 


2 


5. 


Prevent over feeding 


3 


t 


1 


0 


4 


2 


0 


1 


3 


1 


E. 


Control predators 




















t 


1. 


Identify predators 


5 


0 


0 


0 


5 


0 


1 


2 


2 


2. 


Determine methods of controf 


4 


0 


1 


0 


4 


2 


0 


3 


2 


1 



IS 



Table 6 (continued) 

Summary of Catfish Production Task Details by Frequency of Performance Importance and Learning Dtfficuttv 

TASKS FREQUENCY OF PERFORMANCE IMPORTANCE LEARNING DIFFICULTY 



daily weekly monthly yearly very moderate not too easy medium difficult 



F. Feed catfish 






















1 . Identify nutrient requirements 


0 


0 


4 




3 


3 


0 


1 


2 


2 


2, Analyze feed ingredients 


0 


0 


4 




3 


3 


0 


0 


3 


2 


3. Analyze types of rations 


o 


o 


4 


1 


3 


2 


0 


0 


3 




4. Use different feed forms 


f 


0 


2 


1 


3 


2 


0 


0 


3 


1 


5. Use different feeding methods 


1 


0 


2 


] 


1 


4 


0 


0 


3 


J 


6 Use d iff e rend f eedina schedules] 


1 


o 


3 




2 


4 


0 


0 


3 




7. identify different feed sources 


0 


0 


3 




2 


3 


0 


1 


3 




8 Use storage methods 


o 


o 


1 


4 


2 


3 


1 


2 


2 




G, Harvest catfish 






















t . Grade catfish 


0 


4 


0 


0 


3 


2 


1 


4 


1 


0 


2. identify harvest methods 


0 


2 


1 


0 


1 


3 


2 


3 


2 


0 


3. Determine lifting methods 


0 


2 


t 


0 


0 


4 


t 


2 


2 


0 


4. Use holding equipment 


1 


2 


1 


0 


2 


3 


1 


3 


2 


0 


5. Utilize boats for transport 


0 


0 


0 


0 


0 


0 


1 


0 


1 


0 


6. Schedule harvest procedures 


0 


3 


1 


0 


2 


3 


1 


2 


4 


0 


H. Market catfish 






















1 . Plan budget strategies 


0 


0 


2 


1 


3 


1 


0 


0 


2 


3 


2 Determine available markets 


0 


1 


1 


1 


4 


0 


0 


0 


3 


2 


3. Establish market contacts 


2 


1 


0 


0 


4 


0 


0 


0 


3 


2 


4. Use marketing promotions 


0 


0 


t 


1 


1 


1 


1 


0 


1 


3 


5 Use vidt.*- tape marketing 


0 


0 


0 


0 


1 


0 


0 


0 


0 


4 
1 


6. Determine transportation costs 


0 


1 


2 


0 


2 


3 


0 


1 


3 


1 


i . Maintain equipment 
















1 






t . Pumping systems 


3 


0 


1 


0 


5 


0 


0 


3 


2 


2. Drainage systems 


t 


0 


3 


0 


t 


4 


0 


3 


1 


1 


3 Water analysis 


2 


0 


2 


0 


4 


1 


0 


2 


2 


1 


4. Pond management equipment 




2 


1 


0 


2 


3 


0 


1 


3 


1 


5, Harvesting equipment 




1 


2 


0 


3 


2 


0 


2 


2 


1 


6. Delivery equipment 




3 


0 


0 


5 


0 


0 


0 


4 


1 


7. Clearing tanks 




0 


1 


1 


3 


1 


0 


1 


2 


2 


8. Aeration systems 




2 


1 


0 


4 


0 


0 


1 


2 


2 


J Diversify crops 














1 








1 Determine available plans 


0 


0 


2 


2 


2 


2 


0 


2 


3 


2. Identify benefits of plan 


0 


0 


2 


2 


3 


2 


1 


0 


2 


3 


3. Establish a plan 


0 


0 


0 


4 


3 


1 


1 


0 


2 


4 


No of Task Detai1s=50 






















Details chosen once or more 


32 


26 


39 


27 


53 


41 


14 


29 


54 


49 



Table? 

Summary ol pprsons Most Responsible for Catfish Production Task Details 



TASKS Person Most Responsible 

owner manager employee 



A. 


Select a farm site 








1. 


Evaluate farm size & shape 


4 


2 


0 


2. 


Determine climate conditions 


4 


3 


0 


3. 


Determine accessibility 


4 


2 


1 


4. 


Analyze water supply 


4 


3 


0 


5. 


Analyze soil type 


5 


Z 


n 
U 


6. 


Survey pond site 


4 


3 


1 


7. 


Design & layout pond 


4 


2 


1 


8. 


Construct pond 


3 


2 


0 


9. 


Maintain pond 


2 


2 


1 


B. 


Control diseases/parasites 








1 , 


Determine chemicals needed 


3 


4 


• 


2. 


Evaluate control methods 


3 


4 


0 


C. 


Determine water quality 








1. 


Identify dissolved gases 


3 


3 


0 


2. 


Determine pH 


3 


4 


0 


3 


Measure dissolved solids 


2 


4 


0 


4. 


Monitor 02 content 


3 


4 


0 


5. 


Disinfect water source 


2 


1 


t 


6. 


Interpret water analysis 


3 


4 


0 


D. 


Prevent 02 depletion 








1. 


Identify signs of 02 depletion 


3 


3 


1 


2. 


Identify causes of 02 depletion 


3 


2 


1 


3. 


Calculate carrying capacity 


2 


4 


0 


4. 


Control weeds 


2 


2 


2 


5. 


Prevent over feeding 


2 


3 


2 


E. 


Control predators 








1. 


Identify predators 


2 


3 


0 


2. 


Determine methods ot control 


3 


3 


1 



Tabi« 7 (continued) 

Summary qf Persons Most Respqnsible for Catfish Production Jask Details 



TASKS Person Most Responsible 

owner manager employee 



F. 


Feed catfish 








1. 


Identify nutrient requirements 


3 


4 


0 


2. 


Analyze feed ingredients 


3 


4 


0 


3. 


Analyze types of rations 


3 


3 


0 


4. 


Use different feed forms 


3 


2 


1 


5. 


Use dtfferent feeding methods 


3 


2 


1 


6. 


Use differend feeding schedules] 


3 


3 


0 


7. 


Identify different feed sources 


3 


2 


0 


3. 


Use storage methods 


3 


2 


1 


G. 


Harvest catfish 








1. 


Grade catfish 


2 


2 


2 


2. 


Identify harvest methods 


2 


2 


2 


3. 


Determine lifting methods 


2 


2 


1 


4. 


Use holding equipment 


2 


2 


2 


5. 


Utilize boats for transport 


2 


0 


0 


6. 


Schedule harvest procedures 


3 


3 


0 


H. 


Market catfish 








1. 


Plan budget strategies 


4 


3 


0 


2. 


Determine available markets 


4 


3 


0 


3. 


Establish market contacts 


4 


3 


0 


4. 


Use marketing promotions 


3 


**> 
2 


0 


5. 


Use video tape marketing 


2 


0 


0 


6. 


Determine transportation costs 


3 


3 


0 


1. 


Maintain equipment 








t. 


Pumping systems 


3 


3 


1 


2 


Drainage systems 


3 


0 


3 


3. 


Water analysis 


3 


4 


0 


4, 


Pond management equipment 


3 


2 


2 


5. 


Harvesting equipment 


3 


1 


3 


6. 


Delivery equipment 


3 


2 


2 


7, 


Clearing tanks 


3 


1 


2 


0, 


Aeration systems 


4 


1 


2 


J. 


Diversify crops 








1. 


Determine available plans 


5 


2 


0 


2, 


Identify benefits of pian 


5 


2 


0 


3. 


Establish a plan 


5 


2 


0 



No. of Task Detatls.50 



Details chosen once or more 55 53 23 
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Table 8 

Use of Consultants by Crawfish and Catfish Producers 



Producer Type of Consultant Used 

none extension engineer marketing water fisheries 

quality specialist 



Crawfish 0 3 10 10 

Catfish 2 2 1 1 2 1 



Objective 2 

Aquaculture research results available from industry and institutions of higher 
education were reviewed by project staff. As viewed in Appendix H, a filing 
system was implemented to maintain an orderly catalog system (Miller & 
Woodin, 1981 ). A vast amount of scientific and technical knowledge exists. 
Two extremely important documents, Hanfman, Tibbitt and Watts (1989) and 
Chamberlin (1990). contain aquaculture-related bibliographies and technical 
information sources. Textbooks and technical bulletins which were determined 
to be of value as reference books are listed in the bibliography. Suggested 
references are as follows: 

Animal Guides for Texas (1990), Boyd (1988), Grown and Gratzek 
(1980), Chamberlin (1990), Eddy and Underhill (1978), Huner and 
Brown (1985), Inland aquaculture handbook (1988), Lock and Steinback 

(1987) , Lovell (1989), McLarney (1987), Meade (1989), Ponds-planning, 
design construction (1982), Seagrave (1988), Stocking and 
management recommendations for Texas farm ponds (1986), Swift 

(1988) , Treece (1989), and Treece and Yates (1988). Additionally, 
videotapes which were reviewed and suggested as valuable audio 
visuals are Rollason (1989 a), Rollason (1989 b), Williams (1989). and 
Williams (1985). 

Input was secured by project staff during the 1990 Texas Aquaculture 
Conference in Corpus Christi, Texas. Industry workshops, a bus tour of 
research and commercial aquaculture farms, and a trade show sponsored by 
industry representatives were highlights of the conference (Appendix I). A 
collection of commercial literature was gathered. 

Communication networks established throughout the project were utilized 
during the Aquaculture Industry Curriculum Workshop at Southwest Texas 
State University, San Marcos, Texas. At this workshop, Texas Education 
Agency personnel, legislative, commercial and private industry, curriculum and 
professional educators presented an overview of aquaculture in Texas. The 
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agenda of the Aquacutture Industry workshop is presented in Appendix D. The 
workshop served a three-fold purpose: 

1. industry personnel were informed of the curriculum development 
process; 

2. industry personnel and teachers interfaced on aquaculturai concerns; 

3. teachers and staff evaluated curriculum materials and developed 
tentative curriculum outlines (Appendix E). 



Objective 3 

Aquaculture curriculum material which was available in Texas and from other 
states was evaluated by project staff and the agricultural science teacher 
advisory committee. Numerous textbooks which are listed in the bibliography 
were collected as favorable reviews were made. The textbooks tended to be 
very specialized and were written at college level understanding and 
readability. However, excellent aquaculture subject-related textbooks are 
available. A 1990 curriculum project completed by Mid-American Vocational 
Curriculum Consortium (MAVCC) included a 15-unit text of all aspects of fish 
farming, but focused primarily on fresh water species. A quaculture. available 
from MAVCC, has both teacher and student editions and should be included as 
an aquaculture production teaching reference. 

Another basic curriculum reference which should be included is the inland 
Aquaculture Handbook which is reproduced from a Texas Agricultural 
Extension service publication and can be used to produce introductory 
aquaculture lesson plans. An Aquaculture Resource Guide (Office of 
Instructional Services/Occupational Development and Student Services 
Branch, Department of Education, Hawaii, 1983) can be used as a model for 
aquaculture curriculum development. The objective, sub-concepts, and 
suggested learning activities are applicable in other states. 



Evaluation Procedures and Findings 

Agricultural science and technology teachers attending the Aquaculture 
Industry Workshop developed a topic outline for presentation at the June 1 5 
workshop. Their comments and outlines are included in Appendix E. Each 
teacher has presented additions or deletions to the proposed Topic Outline for 
Aquaculturai Science 382, as indicated in Appendix F. Agricultural science 
teachers are generally favorable to an aquaculture curriculum. 

Additionally, comments made by producers during personal contact and task 
surveys are favorable. In Appendix J, general correspondence which 
documents the progress of the project is presented. 



Conclusions and Implications 

1 . Aquatic species production requires an intense labor system. 

2. The majority of tasks performed in an aquaculture production enterprise 
are very important. 

3. The majority of tasks performed may be learned with medium difficulty. 

4. Training and education are needed to prepare aquaculture employees. 

5. The owners and/or managers of aquaculture production enterprises are 
responsible for a majority of the production related tasks. 

6. Aquaculture research availability from industry and institutions of higher 
education is vast. 

7. More literature exists regarding production than exists for marketing 
and processing strategies. 

» 

8. One major curriculum project sponsored by MAVCC has been complet- 
ed. The material is complex and probably is designed for post-second- 
ary level students. 

9. Numerous reference texts exist, but many are very expensive. 

10. The teaching of aquaculture will require a strong biology and chemistry 
background prior to understanding of concepts. 

Recommendations 

1. An introductory aquaculture curriculum should be prepared for Texas 
agricultural science and technology programs. 

2. Laboratory facilities either outdoors or indoors should be planned to 
facilitate aquaculture programs. 

3. Since aquaculture is not currently taught in most secondary and post- 
secondary schools, an articulated curriculum development approach 
should be used. 

4. Industry personnel should be involved in the evaluation of the 
aquaculture curriculum. 

5. Pre-employment laboratory programs should eventually be linked with 
industry internships (similar to cooperative training) to provide training. 
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6. Supervised agricultural experience programs should be supplemented 
by including aquaculture production principles and procedures. 

7. Inservice workshops should be held for pilot schools prior to offering 
the courses. 

8. Aquaculture courses should not be taught in schools until curriculum 
materials with laboratory exercises are available. 

9. Additional task analyses are needed to identify skills for mariculture 
enterprises. 



ERIC 



27 



18 



BIBLIOGRAPHY 

Anderson, J. R. (1974, January). Glass V-trap. The Progressive Fish-Cuiturist. 
36(11 . 53-55. 

Animal guide s fnr Texas . (1990). Texas: Soil Conservation Service. 

AquaCUlture resource guide- (1983). Hawaii: Hawaiian Department of 
Education. 

Argyle, R. L, Williams, G. C, & Dupree, H. K. (1973). Endrin uptake and 
release by fingerling channel catfish (ictalurus punctatus). Journal of Fish. 
Res. Board Can.. 30. 1743-1744. 

Assessment and corrective management for fish populations in small 

impoundments. (1985, January). (Special Publication No.2). Texas Chapter 
American Fisheries Society. 

Bardach, J. E., Ryther, J. H. & McLarney, W. O. (1972). Aquaculture: The 
farming and husbandry of freshwater a nd marine organisms. New York: 
John Wiley & Sons. 

Bortz, R. F. (1981). Handbook for developing occupational curricula. Boston: 
Allyn and Bacon, Inc. 

Bowling, C. W., Rutledge, W. P., & Geiger, J. G. (1984). Evaluation of rye grass 
cover crops in rearing ponds for Florida largemouth bass. The Progressive 
Fish-Culturist. 46(1) . 55-57. 

Boyd, C. E. (1988). Water quality in warm water fish oonds (4th ed). Auburn, 
Alabama: Agricultural Experiment Station/Auburn University. 

Breuer, Joe. (1989). Bjack drum in Texas . Austin, TX: Texas Parks & Wildlife. 

Broadbent, Tim. (1989). Catch-&-Release Fishing . Austin, TX: Texas Parks & 
Wildlife Department. 

Broussard, M., Jr. (1985, January). Hatchery techniques for production of 
tilapia fingerlings. Proceedings of the 1985 Fish Farming Conference and 
Annual Convention of Fish Farmers of Texas . 60-62. 

Broussard, M., Jr. (1985, January). The basic biology of tilapia. Proceeding s of 
the 1985 Fish Farmino Conference and Annual Convention of Fish Farmers 
of Texas. 56-59. 



19 



Broussard, M. C, Jr., Parker, N. C, & Simco, B. A. (1973). Culture of channel 
catfish in a highflow recirculating system. Proceedings of the 27th Annual 
Cqnference of the Southeastern Association of Game and Fish 
Commissioners . 745-750. 

Brown, E. E., & Gratzek, J. B. (1980). Fish farm handbook . New York: Van 
Nostrand Reinhold. 

Buikema, A. L, Jr., Geiger, J. G., & Lee, D. R. (1980). Daphnia toxicity tests 
(ASTM STP 715). In A. L. Buikema, Jr., & J. Cairns, Jr. (Eds.), American 
Society for Testing and Materials. 48-69. 

Catfish farming in the south (video). (1989). Louisana: Louisana Cooperative 
Extension Service. 

Central Power & Light Company. (1989). Mariculture for south Texas . Port 
Aransas, TX: Texas Agricultural Experiment Station. 

Chamberiin, G.W. (Ed.), (1990). Texas Aquaculture-Status of the Industry . 
Texas Aquaculture Association: Texas Aquacultural Extension Service- 
Texas A&M University Sea Grant Program, 

Clemens, H. P., & Sneed, K. E. (1958, October). Effect of temperature and 
physiological condition on tolerance of channel catfish to pyridylmercuric 
acetate (pma). The Prog ressive Fish-Culturist. 147-150. 

Dailey, James A. (1984). The red drum in Texas . Austin, TX: Texas Parks & 
Wildlife. 

Davis, K. B., & Parker, N. C. (1983). Plasma corticosteroid and chloride 
dynamics in rainbow trout, Atlantic salmon, and lake trout during and after 
stress. Aquaculture. 32. 189-194. 

Davis, K. B., Goudie, C. A., Simco, B. A., Mac Gregor, R„ III, & Parker, N. C. 
(1986). Environmental regulation and influence of the eves and pineal 
gland on the gonadal cycle and spawning in channel cauish (ictaiurus 
punctatus). Physiological Zoology. 59(6). 717-724. 

Davis, K. B., Parker, N. C, & Suttle, M. A. (1982, October). Plasma 
corticosteroids and chlorides in striped bass exposed to tricaine 
methanesuifonate, quinaldine, etomidate, and salt. The Progressive Fish- 
CuItUlisL 44(4), 205-207. 

Davis, K. B., Suttle, M. A., & Parker, N. C. (1983). Biotic and abictic influences 
on corttcosteriod hormone rhythms in channel catfish. Transactions of the 
American Fisheries gocjetY, 1 13, 414-421. 



Davis, K. B., Torrance, P M Parker, N. C, & Suttle, M. A. (1985). Growth, body 
composition, and hepatic tyrosine aminotransferase activity in cortisol-fed 
channel catfish, Ictalarus punctatus Rafinesque. Journal of Fish Biology . 27, 
177-184. 

deHoll, JanF. (Ed.). (1989). Encyclopedia of labeling meat and poultry 
products (9th Ed.). St. Louis, MO: Meat Plant Magazine. 

Dupree, H. K. (1969, January). Influence of comoii and beef tallow on growth 
of channel catfish. (No. 27) Washington, D.C.: Bureau of Sport Fisheries 
and Wildlife. 

Dupree, H. K., & Halver, J. F. (1970, January). Amino acids essential for the 
growth of channel catfish, tetaiurus punctatus. Transactions of the American 
Fisheries Society. 99(1), 90-92. 

Dupree, H. K., & Sneed, K. E. (1966, December). Response of channel catfish 
finperlinps to different levels of maior nutrients in purified diets. (No. 9) 
Washington, D.C.: Bureau of Sport Fisheries and Wildlife. 

Eddy, S. & Underhill, J. C. (1978). How to know the freshwater fishes {3rd ed.). 
Dubuque, Iowa: William C. Brown Company Publishers. 

Farquhar, B. W., & Geiger, J. G. (1984). Portable zoopiankton sampling 
apparatus for hatchery ponds. The Progressive Fish-Cutturist. 46(3). 209- 
211. 

Fitzmayer, K. M. (1981, August). Effects of simazine on daphnia pulex and 
iaryal striped bass . Unpublished master's thesis, Tennessee Technological 
University, Cookevilie, TN. 

Fitzmayer, K. M., Broach, J. I., & Estes, R. D. (1986). Effects of supplemental 
feeding on growth, production, and feeding habits of striped bass in ponds. 

The progressive Fish-Cuttyrist, 48, 18-24. 

Fitzmayer, K. M., Geiger, J. G. & Van Den Avyie, M. J. (1982). Effects of chronic 
exposure to simazine on the Cladoceran, Daphnia pulex. Arch. Environm. 
Cnntam. Toxicol.. 11, 603-609. 

Fitzmayer, K. M., Geiger, J. G., Van Den Avyie, M. J. (1982). Acute toxicity 
effects of simazine on Daphnia Pulex and larval striped bass. Proceedings 
from the Annuai Conference Southeastern Association of Fish and Wildlife 
A gencies . 36, 146-156. 

Frey, P. J. (1963, January). A plane-type soil sampler. The Progressive Fish- 
Culturist. 46-49. 



21 



Geiger, J. G. (1983). A review of pond zooplankton production and fertilization 
for the culture of larval and fingerling striped bass. Aguaculture . 35, 353- 
369. 

Geiger, J. G. (1983). Zooplankton production and manipulation in striped bass 
rearing ponds. Aguaculture . 35. 331-351. 

Geiger, J. G., & Buikema, A. L, Jr. (1981). Oxygen consumption and filtering 
rate of Daphnia pulex after exposure to water-soluble fractions of 
naphthalene, phenanthrene, No. 2 fuel oil, and coal-tar creosote. Bull. 
Environm. Contam. Toxicol.. 27, 783-789. 

Geiger, J. G., & Buikema, A. L, Jr. (1982). Hydrocarbons depress growth and 
reproduction of Daphnia pulex (Cladocera). C an. J. Fish. Aquat. ScL 39, 
830-836. 

Geiger, J. G., & Parker, N. C. (1985, January). Survey of striped bass hatchery 
management in the southeastern United States. The Progressive Fish- 
Culturisl, 47 (1), 1-13. 

Geiger, J. G., Buikema, A. L, Jr., & Cairns, J., Jr. (1 980). A tentative seven-day 
test for predicting effects of stress on populations of Daphnia pulex (ASTM 
STP 707). In J. G. Eaton, P. R. Parish, A, C. Hendricks (Eds.), American 
Society for Testing and Materials. 13-26. 

Geiger, J. G., Turner, C. J., Fitzmayer, K. M., & Nichols, W. C. (1985, October). 
Feeding habits of larval and fingerling striped bass and zooplankton 
dynamics in fertilized rearing ponds. The Progressive Fish-Culturist , 47(4), 
213-223. 

Goldman, C. R„ & Home, A. J. (1983). Limnology . New York: McGraw-Hill. 

Goudie, C. A., Davis, K. B., & Simco, B. A. (1983). Influence of the eyes and 
pineal glands on locomotor activity patterns of channel catfish ictalurus 
punctatus. Phvsiol. ZooL 56(1), 10-17. 

Goudie, C. A., Redner, B. D., Simco, B. A., & Davis, K. B. (1983). Feminization 
of channel catfish by oral administration of steroid sex hormones. 
Transactions of the American Fisheries Society. 112, 670-672. 

Goudie, C. A., Sheiton, W. L, & Parker, N. C. (1986). Tissue distribution and 
elimination of radiolabeled methyltestosterone fed to adult blue tilapia, 

Aguaculture. 58, 227-240. 

Goudie, C. A., Sheiton, W. L, & Parker, N. C. (1986). Tissue distribution and 
elimination of radiolabeled methyltestosterone fed to sexually 
undifferentiated blue tilapia. Aguaculture. 58, 215-216. 



31 



22 



Grant, B. F. & Mehrle, P. M. (1970). Chronic endrin poisoning in goldfish, 
Carassius auratus. Journal of Fish. Res. Board Can.. 27, 2225-2232. 

Grant, B. F., Pang, P. K. T., & Griffith, a W. (1969). The twenty-four-hour 
seminal hydration response in goldfish (Carassius auratus)-!. sodium, 
potassium, calcium, magnesium, chloride, and osmolality of serum and 
seminal fluid. Como. Biochem. Phvsio.. 30, 273-280. 

Griffith, R. W., Mathews, M. B., Umminger, B. L, Grant, B. F., Pang, P. K. T., 
Thomson, K. S., & Pickford, G. E. (1975, May). Composition of fluid from the 
notochordal canal of the Coelacanth, Latimeria chalumnea. The Journal of 
Experimental Zoology. 192 (2), 165-172. 

Griffith, R. W. f Umminger, B. L, Grant, B. F., Pang, P. K. T., Goldstein, L, & 
Pickford, G. E. (1976, June). Composition of bladder urine of the 
Coelancanth, Latimeria chalumnae. The Journal of Experimental Zoolog y. 
196(3), 371-380. 

Hanfman, D. T M Tibbitt, S. & Watts, C. (1989, October). The potentials of 
aquaculture: An overview and bibliography. Beltsville, Maryland: National 
Agricultural Library. 

Hastings, W M & Dupree, H. K. (1969, October). Formula feeds for channel 
catfish. The Progressive Rsh-Culturist. 31(4), 187-196. 

Hendrix, P. F., Parker, N, C. & Miller, N. A. (1975, July). An inexpensive core 
sampler for lake deposits. The American Midland Naturalist . 94(1), 223-226. 

Hofstetter, Robert P. (1984). Oysters in Texas . Austin, TX: Texas Parks & 
Wildlife. 

Huner, J. V., and Brown, E. E. (Eds.) (1985). Crustacean and mollusk 
aquaculture in the United States . Connecticut: The AVI Publishing 
Company, Inc. 

Industrial Task Force on Aquaculture. (1984). A quaculture: a development 
plan for Canada . Ottawa, Ontario: Science Council of Canada. 

Inland aquaculture handbook . (1988). College Station: Texas Aquaculture 
Association. 

Jackson, G. A. (1979, November), Biologic half-life of endrin in channel catfish 
tissues. Quitetin of En vironmental Contamination & Toxicology. 16(5), 505- 
507. 

Joint Subcommittee on Aquaculture of the Federal Coordinating Council on 
Science, Engineering, & Technology. (1983). National Aquaculture 
Development Plan . Washington, D.C.: Author. 



23 



Klar, G. T., & Parker, N. C, (1986). Marking fingeriing striped bass and biue 
tilapia with coded wire tags and microtaggants. North American Journal of 
Fisheries Management. 6, 439-444. 

War, G. T., Hanson, L A., & Brown, S. W. (1986). Diet related anemia in 
channel catfish: Case history and laboratory induction. The Progressive 
Rsh-Culturist. 48, 60-64. 

Klar, G. T., Parker, N. C, & Goudie, C. A. (1988). Comparison of growth among 
families of channel catfish. The Progressive Fish-Cufturist . 50, 173-178. 

Lee, J. S. (1981). Commercial catfish farming (2nd ed.). Danville, IL: The 
Interstate Printers and Publishers. 

Lock, J., & Steinbach, D. (1987, August). Catfish in farm ponds for food and 
recreation . (B-1319). Texas Agricultural Extension Service. 

Love!l,T. (1989). Nutrition and feeding of fish. New York: Van Nostrand 
Reinhold. 

McEachron, L. M. (1989). Crabs . Austin, TX: Texas Parks & Wildlife. 

McLarney, W. O. (1987). The freshwater aouaculture book: A handbook for 
small scale fish culture in North America. Point Roberts, Washington: 
Hartley & Marks. 

Meade, J. W. (1989). Aquaculture management . New York: Van Nostrand 
Reinhold. 

Midget, R. & Chamberlain, G. (producers). (1989). Red drum aquaculture 
[video]. College Station, Texas: Texas Agricultural Extension Service. 

Miller, H. L & Woodin, R. J. (1981). Agdex: system for classifying, indexing . 
and filing agricultural publications . American Vocational Association, Inc. 

Mortenson, W. P. (1977). Modern marketing of farm products (3rd ed.). 
Danville, IL: The Interstate Printers & Publishers. 

National Wildlife Federation. (1990). Conservation Directory . Washington, 
D.C.: Author. 

Noeske-Hallin, T. A., Speiler, R. E., Parker, N. C, & Suttle, M.A. (1985, 
September). Feeding time differentially affects fattening and growth of 
channel catfish. The Journal of Nutrition. 115(9), 1228-1232. 

NSl Research Group. (1990). Banner Tables from the 1990 Agriculture Mail- 
out Survey . Austin, Texas: Texas Higher Education Coordinating Board. 



33 



24 



Osbum, Hal R. (1986). Sail line fishing in Texas . Austin, TX: Texas Parks & 
Wildlife Department. 

Organization for Economic Co-operation and Development. (1988, June). 
Aquaculture: Developing a new industry, (vol.1) Proceedings of the OECD 
Fisheries Committee Extended Meeting on Aquaculture. Paris, France: 
OECD. 

Parker, N. C. (1976). A comparison of intensive culture systems. Proceedings 
of the 1976 Fish Far ming Conference and Annual Convention of Catfish 
Farmers of Texas. 110-118. 

Parker, N. C. (1979, January). Channel catfish production in continuously 
aerated ponds. Proceedings from the 1979 Fish Farming Conference and 
Annual Convention Catfish Farmers of Texas. 39-52. 

Parker, N. C. (1984, July-August). Technological innovations in aquaculture. 
Fisheries . 9(4), 13-16. 

Parker, N. C. (1986). Status and overview of fish culture systems and 
techniques in the United States. In E. Grimaldi & H. Rosenthal (Eds.). 
Trends and Problems in Aquaculture Development: Proceedings of the 2nd 
International Conference on Aquafarming. Fiere di Verona. Verona. Italy. 46- 
69. 

Parker, N. C. (1987, January). Intensive fish culture in raceways, silos, and 
tanks. Proceedings from 1987 Fish Farming Conference and Annual 
Convention of Fish Farmers of Texas, pp unknown. 

Parker, N. C. (1988). Aquaculture-natural resource manager's ally? Trans. 
53rd N. A. Wildlife and Natural Resource Conference. 584-593. 

Parker, N. C. (1988). Fish culture in the United States. In C. J. Shepard & N. R. 
Bromage (Eds.), Intensive Fish Farming ( pp 268-301 & pp 372-374). 
Oxford: BSP Professional Books. 

Parker, N. C. (1989). History, status, & future of aquaculture in the United 
States. CRC Critical Reviews in Aquatic Sciences, 97-109. 

Parker, N. C. (date unknown). An air-operated fish culture system with water- 
reuse and subsurface silos. Proceedings of the Bio-Engineering 

Symposium for Fish Culture, 1, 131-137. 

Parker, N. C. (date unknown). Culture requirements for striped bass. (UM-SG- 
MAP-84-01). The Aquaculture of Striped Bass: A Proceedings . Maryland 
Sea Grant Program, University of Maryland, College Park, Maryland. 



25 



Parker, N. C. (date unknown). Striped bass culture in continuously aerated 
ponds. Proceedings from Annual Conference of Southeastern Association 
of fish & Wildlif e Agencies. 33. 353-360. 

Parker, N. C, & Geiger, J. G. (date unknown). Production methods for striped 
bass. Third Report tq the Fish Farmers: The status of warmwater fish farming 
and progress in fish farming research. 1Q6>1 18. Washington, D.C.: United 
States Fish and Wildlife Service. 

Parker, N. C. & Jackson, G. A. (1980, January). External stand pipe drain 
system for fish tanks. The Progressive Rsh-Culturist. 42(1 ), 53-54. 

Parker, N. C, & Kiar, G. T. (1987). Depigmented skin lesions (stripedness) in 
channel catfish (Ictaiurus punctatus). Aquaculture . 60, 117-120. 

Parker, N. C, & Simco, B. A. (1973). Evaluation of recirculating systems for the 
culture of channel catfish. Proceedings of the 27th Annual Conference of 
tfte Southeastern Association of Game and Rsh Ccmmissioners. 745-750. 

Parker, N. C, & Simco, B. A. (1975, August). Activity patterns, feeding, and 
behavior of the Pirateperch, Aphredoderus sayanus. Copeia. 3, 572-574. 

Parker, N. C, & Suttie, M. A. (1987). Design of airlift pumps for water circulation 
and aeration in aquaculture. Aquaculturai Engineering . 6, 97-110. 

Parker, N. C. Simco, B. A., & Strawn, K. (1975, January). Recirculating 
raceways and mariculture: University research for the fish producer. 
Proceedings from the 1975 Rsh Farming Conference and Annual 
Convention of Catfish Farmers of Texas. 67-79. 

Parker, N. C Suttie, M. A., & Fitzmayer, K. M. (1984). Total gas pressure and 
oxygen and nitrogen saturation in warmwater ponds aerated with airlift 
pumps. Aquaculturai Engineering. 3. 91-102. 

Parmley, D. C, & Geiger, J. G. (1985, July). Succession patterns of 

zooplankton in fertilized culture ponds without fish. The Progressive Fish- 
CuttUdSt. 47(3). 183-186. 

Pickford. G. E., & Grant. B. F. (1967, February). Serum osmolality in the 
Coelacanth, Latimeria chaiumnea: Urea retention and ion regulation. 
Science . 155(3762), 568- 570. 

Plumb, J. A. (1972, November). Channel catfish virus disease , (rev.) (FDL-18). 
Washington, D.C.: Division of Fishery Research. 

Plumb, J. A., Green, O. L, Smitherman. R. O., & Pardue, G. B. (1975, January). 
Channel catfish virus experiments with different strains of channel catfish. 
Transactions of the Amer ican Fisheries Society. 104(1). 140-143. 



35 



26 



Ponds-planning, design, construction (1982). (Agriculture Handbook Number 
590). United States Department of Agriculture. 

Procedinos of the fish farming conference and annual convention (1968-1989). 
College Station, TX: Texas Agricultural Extension Service. 

RoesJer, R. D. (1986). Fish & wildlife & related review (computer program). St. 
Paul, MN.: Hobar Publications. 

Rollason, S. (writer). (1989 a). Alligator aquaculture in the south [video]. 
Louisana: Louisana Cooperative Extension Service. 

Rollason, S. (writer). (1989 b). Crawfish aquaculture in the south [video]. 
Louisana: Louisana Cooperative Extension Service. 

Se.agrave, C. P. (1988). Aquatic weed control . Farnham, Surrey, England: 
fishing News Books, Ltd. 

Sneed, K. E. (1961, October). A description of anomalous and atypicaliy 
developed tapeworms (Proteocephalidae corallobothrium) from catfishes 
(ictalurus). The Journal of Parasitology. 47f5). 809-812. 

Sneed, K. E., & Clemens, H. P. (1963, December). The morphology of the 
testes and accessory reproductive glands of the catfishes (Ictaiuridae). 
• Cfifieja, 4, 606-611. 

Sneed, K. E M & Dupree, H. K. (1962, June). An electrical oxygen-temperature 
meter for fishery biolog ists. (Special Scientific Report-Fisheries No. 426). 
Washington, D.C.: United States Department of the Interior-Fish and Wildlife 
Service. 

Sneed, K. E„ Hastings, W. H„ & Dupree, H. K. (1970). Warmwater fish nutrition 
and future priorities . Paper presented at the Special Symposium, 50th 
Anniversary, School of Fisheries (pp 135-140). Seattle, Washington: 
University of Washington Press. 

Stevens, Jim. (1988). The spotted seatrout in Texas (revised bv Joe Martin). 
Austin, TX: Texas Parks & Wilflife. 

Stocking and management recommendations for Texas farm ponds. (1986. 
February). (Special Publication No. 1 ). Texas Chapter American Fisheries 
Society. 

Swift, D. R. (1988). Aquaculture training manual (2nd ed.). Farnham, Surrey. 
England: Fishing News Books, Ltd. 

Tarrant, R. M., Jr. (1966, January). Threshold of perception of eugenol in 
juvenile sockeye salmon. Transaction Qf the American Fisheries Society, 

95(1), 112-115. 



27 



Texas General Land Office. (1989). Achievement during the eighties: vision for 
the nineties. Austin, TX: Author. 

Texas Department of Agriculture. (1990). Texas seafood buyer's guide . Austin, 
TX: Author. 

Texas Parks & Wildlife. (1988). C areers |n Fisheries Management . Austin, TX: 
Author. 

Thompson, K. W., Knight, L A M Jr., & Parker, N. C. (1986). Color-coded 
fluorescent plastic chips for marking small fishes. Copeia . 2, 544-546. 

Tomasso, J. R., Davis, K. B., & Parker, N. C. (1980). Plasma corticosteroid and 
electrolyte dynamics of hybrid striped bass (white bass x striped bass) 
during netting and hauling. Proceedings frprn the 11th Annual Meeting of 
World Mariculture Society . 1 1 , 303-31 0. 

Tomasso, J. R., Davis, K. B., & Parker, N. C. (1981). Plasma corticosteroid 
dynamics in channel catfish, Ictalurus punctatus (Rafinesque), during and 
after oxygen depletion. Journal of Fish Biology. 18, 519-526. 

Tomasso, J. R., Goudie, C. A., Simco, B. A., & Davis, K. B, (1980). Effects of 
environ-mental pH and calcium on ammonia toxicity in channel catfish. 
Transactions of the American Fisheries Society. 109, 229-234. 

Tomasso, J. R., Simco, B. A., & Davis, K. B. (1979). Chloride inhibition of nitrite- 
induced methemoglobinemia in channel catfish (Icataturus punctatus). 
Journal of Fish . Res. Board Can., 36, 1141-1144. 

Tomasso, J. R., Wright, M. I., Simco, B. A., & Davis, K. B. (1980). Inhibition of 
nitrite-induced toxicity in channel catfish by calcium chloride and sodium 
chloride. The Progress ive Fish-Culturist. 42(3), 144-146. 

Treece, G. D. (Ed.). (1989). Shrimp farming short course . College Station. Sea 
Grant College Program, Texas A&M University. 

Treece, G. D., and Yates, M. E. (August 1988). Laboratory manual for the 
culture of penaeid shrimp larvao (Grant No. NA85AA-D-SG128). College 
Station: Marine Advisory Service, Sea Grant College Program, Texas A&M 
University. 

Van Chau, A. N. (1982, December). Potential for aquaculture in southeast 
Texas^ red drum farming. Report from the John E. Gray Institute, Lamar 
University, Texas Agri. Ext. Service (1984, October). Costal Aquaculture 
(vol. 1, No. 2). 

Walker, S. S. (1990). Aquaculture: student materials . Stillwater, OK: Mid- 
American Vocational Curriculum Consortium. 



37 



28 



Water Ecology: Fish and fishing disk A and disk B. (Computer Program). 
Stanton, NJ: Yaker Environmental Systems, Inc. 

Waiters, M. P. (1989). Accounting and reporting practices of Mississippi Catfish 
Producers: an empirical study . Mississippi State University, Mississippi. 

Webster's new world dictionary . (1987). New York: Warner Books. 

Williams, J. (Director). (1989). Aquaculture; Farming the waters, (video 

cassette recording) (No. V525). Athens, Ga. American Association for 
Vocational instructional Materials. 

Williams, J. W. (producer & director). (1985). The way of a trout {video). St. 
Paul, Minnesota: Leisure Time Products. 

Wilson, Justin. (1990). Justin Wilson's Hom e grown Louisiana Cookin' . New 
York; Macmilian Publishing Company. 

Yant, D. R„ Smitherman, R. O., & Green, O. L. (1975). Production of hybrid 
(blue x channel) catfish and channel catfish in ponds. Proceedings, from the 

Annual Conference of Southeastern Association of Game and Fish 

Commissioners. 29, 82-86. 



38 



29 



APPENDIX A 
SURVEY OF AQUACULTURE RELATED INDUSTRY 
IN SCHOOL DISTRICTS OF TEXAS 
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NAME OF 

TEACHER 

AREA 

NAME OF SCHOOL 

DISTRI C T 

KAHE OF 

SCHOOL 

Below, please list the industry 
names, locations (city/town}, and contact 
persons for aquaculture related industries 
located in your school district. These 
people will be contacted to assist in 
developing the aquaculture curriculum that 
will be developed for Texas Teachers of 
Agricultural Science and Technology. 

THANK YOU! ' 
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SURVEY OF AQUACULTURE RELATED INDUSTRY 
IN SCHOOL DISTRICTS OF TEXAS 
Aquaculture encompasses a wide variety of occupations. The 
purpose of this survey is to determine the importance of 
aquaculture in each school district in Texas. As you complete 
this survey, consider that freshwater and marine species of 
fish and organisms are produced, processed, and marketed in 
Texas. Please be certain to complete only one survey per 
agriculture department. 



Use a number 2 lead pencil and answer each statement by mark- 
ing an w a w for yes and a "b tt for no on the scantron scoring 
sheet . 



In my school district: 



1. 


Shrimp are produced. 


yes 


no 


2. 


Crawfish are produced. 


yes 


no 


3. 


Catfish are produced. 


yes 


no 


4. 


Bait fish are produced. 


yes 


no 


5. 


Gamefish (sportfish) are produced. 


yes 


no 


6. 


Ornamental and/or tropical fish are 








produced. 


yes 


no 


7. 


Alligators are produced. 


yes 


no 


8. 


Saltwater fish species are produced. 


yes 


no 


9. 


Crabs, oyster and other salt water 








food organisms are produced. 


yes 


no 


10. 


Frogs and/or turtles are produced. 


yes 


no 


11. 


Phytoplankton are produced. 


yes 


no 


12. 


Algae are produced. 


yes 


no 


13. 


Freshwater species hatcheries are located. 


yes 


no 


14. 


Saltwater species hatcheries are located. 


yes 


no 


15. 


Freshwater species processing industries 








are located. 


yes 


no 


16. 


Saltwater species processing industries 








are located. 


yes 


no 


17. 


Aquatic plant processing industries 








are located. 


yes 


no 


18. 


Retail and/or wholesale saltwater species 








industries exist. 


yes 


no 


19. 


Retail and/or wholesale freshwater species 








industries exist. 


yes 


no 


20. 


Retail and/or wholesale plant industries 








exist. 


yes 


no 


21. 


Aquaculture farming industries are 








important . 


yes 


no 


22. 


Aquaculture course (s) are currently 








offered. 


yes 


no 


23. 


Facilities are available to offer 








aquaculture courses. 


yes 


no 


24. 


Aquaculture course (s) would be offered 








if the curriculum was available. 


yes 


no 
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Shrimp are produced. 

, Total 



Area 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




Yes 


i 


4 


18 


0 


1 


0 


0 


0 


5 


7 


36 


No 


74 


51 


65 


69 


74 


57 


54 


67 


61 


63 


635 



Crawfish are produced. 



Total 



Area 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




Yes 


0 


2 


25 


1 


7 


11 


1 


5 


22 


7 


81 


No 


75 


53 


58 


69 


68 


46 


54 


63 


44 


63 


593 



Catfish are produced. 

Total 



Area 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




Yes 


13 


22 


57 


25 


34 


41 


19 


24 


55 


31 


321 


NO 


63 


32 


26 


45 


41 


16 


36 


43 


11 


39 


352 



Baitfish are produced. 



Total 



Area 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




Yes 


2 


10 


39 


22 


22 


21 


9 


14 


31 


21 


191 


No 


74 


44 


44 


48 


53 


36 


46 


54 


35 


49 


483 



Gamefish (sportfish) are produced. 



Total 



Area 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




Yes 


4 


14 


34 


23 


20 


19 


13 


12 


26 


19 


184 


No 


72 


41 


49 


47 


55 


38 


42 


56 


40 


51 


491 
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6- Ornamental and/or tropical fish arc produced. 



Total 



Area 


1 


2 


3 


4 


5 


6 


7 


8 


k] 


.10 


""""I 


Yes 


2 


2 


22 


3 


11 


3 


3 


1 


7 


7 


61 


No 


74 


53 


61 


67 


64 


54 


52 


66 


59 


62 


612 



7. Alligators are produced. 

Total 



Area 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




Yes 


0 


0 


15 


0 


1 


5 


1 


2 


19 


6 


49 


No 


76 


54 


68 


70 


74 


52 


54 


66 


47 


64 


625 



8. Saltwater fish species are produced. 



Area 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




Yes 


1 


4 


17 


0 


1 


0 


0 


0 


6 


7 


36 


No 


75 


51 


66 


70 


74 


57 


55 


68 


60 


62 


638 



9. Crabs and/or oysters are produced. 

Total 



Area 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


1 


Yes 


0 


2 


18 


0 


0 


0 


0 


2 


6 


5 


33 | 


NO 


76 


53 


65 


70 


75 


57 


55 


66 


60 


65 


642 


saltwater food organisms are produced. 




Total 


Area 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




Yes 


0 


2 


13 


0 


1 


2 


0 


0 


6 


4 


28 


No 


76 


53 


70 


70 


74 


55 


55 


68 


60 


66 


647 



er|c 



14 



H. Frogs and/or turtles are produced. 



Total 



Area 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


— ~ i 


Yes 


0 


9 


23 


6 


6 


8 


2 


2 


11 


10 


77 


No 


75 


46 


60 


64 


68 


49 


53 


66 


55 


60 


596 



12. Phytoplankton are produced. 



13. 



Area 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




Yes 


Q 


3 


10 


4 


3 


2 


1 


2 


6 


5 


36 


No 


75 


52 


71 


66 


71 


55 


54 


66 


60 


64 


634 


le are produced. 


Total 


Area 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




Yes 


0 


3 


17 


5 


3 


5 


2 


1 


8 


6 


50 


No 


76 


52 


65 


65 


71 


52 


53 


67 


58 


64 


623 



14, Freshwater species hatcheries are located. 



15. 



Area 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




Ye 5 


2 


9 


18 


7 


12 


10 


7 


6 


9 


10 


90 


No 


74 


46 


64 


63 


62 


47 


48 


62 


57 


60 


583 


twater species hatcheries are located. 






Total 


Area 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




Yes 


0 


3 


10 


0 


0 


0 


0 


0 


2 


3 


18 


No 


76 


52 


72 


70 


75 


57 


55 


68 


64 


66 


655 
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16. Freshwater species processing industries are located. 



Total 



Area 


Ld 


2 


3 


4 


5 


6 


7 


8 


9 


10 




Yes 


0 


7 


9 


3 


9 


8 


2 


1 

4 


i 

15 


3 




60 


No 


76/ 


48 


73 


67 


66 


49 


53 


64 


51 


67 


614 



17. Saltwater species processing industries are located. 



Total 



Area 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




Yes 


0 


4 


13 


0 


I 


0 


0 


0 


7 


6 


31 


No 


76 


51 


69 


70 


74 


57 


55 


68 


58 


64 


642 



18. Aquatic plant processing industries are located. 



Total 



Area 


1 


2 


' 3 


4 


5 


6 


7 


8 


9 


10 




Yes 


0 


0 


6 


0 


1 


0 


1 


0 


2 


3 


13 


No 


76 


55 


75 


70 


74 


57 


54 


68 


63 


67 


659 



19. Retail and/or wholesale saltwater species industries are located. 



Total 



Arpa 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




Yes 


2 


4 


25 


1 


10 


4 


0 


3 


14 


13 


76 


No 


7* 


50 


57 


69 


64 


53 


54 


65 


50 


57 


593 



20. Retail and/or wholesale freshwater species industries are located. 



Total 



Area 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




Yes 


7 


10 


29 


9 


20 


15 


6 


9 


27 


9 


141 


No 


69. , 


45 


53 


61 


55 


42 

i -^i 


49 


59 


38 


61 


532 



1fi 
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21. Retail and/or wholesale aauatu plant Industrie* are located. 

Total 



Area 


1 


2 


3 ! 


_tJ 


1 

_U 


6 


7 


8 


9 


10 




Ves 


1 


0 


11 


0 


6 


1 


2 


2 


1 


1 


25 


No 


75 


■54 


59 


70 


68 


56 


53 


66 


64 


69 


644 



22. Aquaculture farming industries, are important. 

Total 



Area 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


i 


Yes 


12 


6 


30 


10 


12 


12 


5 


10 


23 


20 


140 


No 


64 


49 


52 


60 


62 


45 


50 


57 


42 


50 


531 



23. Aquaculture course(s) are currently offered. 

Total 



Area 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




Yes 


0 


0 


6 


0 


3 


0 


1 


2 


4 


3 


19 


No 


76 


55 


76 


70 


71 


57 


54 


66 


60 


67 


652 



24. Facilities are available to offer aquaculture courses. 

Total 



Area 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




Yes 


2 


0 


11 


3 


6 


7 


2 


2 


8 


7 


48 


No 


73 


55 


70 


66 


67 


50 


53 


66 


57 


63 


620 



25. Aquaculture course(s) would be offered if the curriculum were available . 

Total 



Area 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




Yes 


\z.. 


3 


45 


10 


16 


21 


10 


19 


25 


21 


182 


No 


63 


52 


35 


56 


55 


35 


42 


48 


40 


49 


475 
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AGENDA FOR TOUR OF AQUATIC FACILITIES 
SOUTHWEST TEXAS STATE UNIVERSITY 
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AGENDA FOR TOUR OF AQUATIC FACILITIES 
SOUTHWEST TEXAS STATE UNIVERSITY 
AUGUST 21, 1989 



PURPOSE: 



1. To familiarize Mr. Jay Eudy, State Director of Agicultural 
Education, Texas Education Agency, with the educational 
resources available to support aguaculture study for 
agricultural sciences and technology curriculum development. 

2. To familiarize aguaculture project staff with the dynamics of 
the agricultural sciences and technology curriculum development 



AGENDA: 



8:30 a. m. 



Coffee and Staff Visit at Agriculture Department 



9:00 a. m. 



Tour Facilities of Aquatic Biology. 

Tour Resources of Edwards Aquifer Research and 

Data Center - Dr. Glenn Longley 



10:00 a.m. 



Tour Facilities of Parks and Wildlife Department, 
State Fish Hatchery Office and Laboratory - 
Mr. Pat Hutson 



11:00 a.m. 



Tour of U.S. Fish and Wildlife Service, Fish 
Cultural Development Center - Mr. Bill Seawell, 
Mr. Tom Brandt 



12:00 p.m. 



Lunch 



•lit 



APPENDIX D 

AQUACULTURE INDUSTRY CURRICULUM WORKSHOP 
STAFF, PRESENTERS, AND CONSULTANTS 
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Agriculture) Science and Technology Tmhrn 
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Mr John Roderick 
Community High School 

Mr. Erwtn J anaten 
Palatini High Scht>ol 

Mrs. Cindy Schnurigrr 
Clear Creek High School 

Mr Tom Heffernan 
Plcasanton High School 

Mr Travis Hayden» Jr. 
Kl»rc*v»1fe High School 



Mr Chester Booth 
Whitney High School 

Mr Jerome Tymrak 
Banquette High School 

Mr, Richard New 
Cnlatien High School 

Mr Larry Peveto 
nun* High School 

Mr John Mack 
Maditon High School 



Aquacoltur* industry Con#u!t»ots/Pre*enter* 



Mr Jay Rudy 
Slate Director 

Agricultural Education. TKA 

Dr Sammy Ray 
Marine fUotogy Pept 
Texas A&M at Galveston 

Mr Pat Hutsnn 
fiegmnal Director 
Fish Hatcheries 

Dr. Wallace Kiussman 
Wildlife and Fisheries Striatal 
Texas A<trM University 

Mr Chuck Nash 
Chairman, Texas Parks 
and Wildlife Commission 

Mr lied Ewald 

J'* aid Kn tern rises, !«<• 



Mr Charles Stevens 
Manager, Clear Spring* 



Mr. Joe Deliling 
IMS 

Texas A&M University 

Mr Peter Qryska 
Manager, Seafood 
WEB, Inc 

Mr Jim Ekstrom 
President, Texas 
A<iuaridture Assn 

Mr Jack Ooettchrr 
Assistant ?,*nd 
Commissioner 

Mr James Thien! 4 
Kan Antonio Colli *• 



Mr Mike Brown 
Regional Manager 
IMtsj Pride 

Mr CUff Cftpkey, CKA 
Hays County 



AQIIACULTURE INDUSTRY CURRICULUM WORKSHOP 

Sponsored by 
TEXAS EDUCATION AGENCY 
and 

DEPARTMENT OF AGRICULTURE 
SOUTHWEST TEXAS STATE UNIVERSITY 
March 8-9, 1990 




Sottthwe«| Texas State University Faculty *nd Aquarittiurr Project Staff 



Pr fJeue Martin, Dean 

Aj j-ltrd Art* and Te<h**..| $y 

Dr Huh havt*, Chairman 
Agin" ttiture Mi*nartturnt 

I>r CJJerm Lougtey 

Kd wards Aquifer He*e;»nh and 

Data t "enter 



Dr J«*hn Dillingham 
Aki Ktilitimt Ftfuaii<iii 

Dr I.i.h Shell 
Agricultural Me^hanus 

M* Andrea Pearson 
Graduate Assistant 



M A ninety of lite aqfttactilture ittdtittry In Tetas 
to avfts! lit ettatrffchirtg aqttactttlure 
;ts a tnurse offering in afiriculfural science am! teclifiniog)' 



Funtirtl by TEA Project firani 
for Program Development 



July I, 1989-June .10, 1990 



BEST COP? AViULM 



1/ v 



AQUACULTURE CURRICULUM WORKSHOP 
MARCH 8 -9, 19W 
Southwest Texas State University 
San Marcos, Trust 

Thursday, March ft 

a* lift 8 3flam Registration, Ag multure Buil * : ng Room 204 

£ ,10- a 4S a m Welcome from SWT— Dean Gene Martin 

Introduction of Guests- -Or John Dillingham 

8 4f. 0 15 a m Charge to Armacniture Workshop- -Mr, Jay Eudy, 

director of Agricultural Education, Texas Education Agency 

r Mf» 0 30 a ht Introductory Aq u ecu It ure. Review of Project 

Dr John Dillingham, Ms, Andrea Pearson, Graduate Assistant 

*i rift <) is a in Aquaculture Needs Assessment* -Mr. James Thieubaud, 
Technical Education Specialist, San Antonio College 

•Ma Ui Hi a m Essential Elements for A gri science and Technology 
Mr Joe Detthng, Inst ruction at Materia! Service 

Ji* IS K* 30 a m hreak 

in .til H 15 a m Outlook for Aquaciifture Mr. Bed Ewald, 
Ewatd Enterprises, InC , Karnes City 

11 If. II 3ft am Regulation of Aquaculture in Texas- Mr Jack IWttcher. 
Assistant f.and Commissioner 

I M»i I 00 p »t Lunch On Your C*n 

1 its* j» m Workshop Consultants 

t Marine Education Curriculum- Mr. Kr»in Jantsrn, 
Agricultural Science Teacher, 
Marme Education Center, Paiaeios I 9 I> 

2 Oyster Industry Dr. Sammy Ray, 

Pr« lessor of Marine Biology. Texas A&M at Galveston 

3 M>irkettttg AifUac.dtUfe Pfmhtct* -Mr Peter Grysk*. 
Manager pf Seafood Merchandising, II E B , San Antonio 

4 Water Quality - Dr Glenn t^«ngley, Director, 
Edwards Aquifer Research and Data Center, SWT 

i » *> f. *»* Group asftignments, present material packets for study 

*«n | Hi Dinner, Clear Springs — Meet at San Marcos Inn (Rama da Inn) ui 

6 on p m Retailing and Wholesaling Catfish Mr Mike Rrosvn. 
Regional Sales Manager. Delta Pride 

and Mr Charles Stevens. Manager. Clear Springs Restaurant 
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BEST COPY 



Friday, March 9 

8 mi 0 30 a m Tour, State fish Hatchery-Mr Pat Rutson (Meet at Slate 
Hatchery, Staples Road, San Marcos --see attached map) 

0 an 0 is ft ra Mr. Chuck Nash, Chairman TP&W Commission 
*» IS- in on am. Break 

in no a m Dr, Wall see K I use man, State Extension Servke, Fishery and 

Wildlife Department, Texas A&M University 

J I 0ft a m Mr. Jim Ekstrom, President Texas AquacuRure Association, 

Managing Partner- -Aquaculture Enterprises, Seguin, Texas 

il 30 100 pm. Lunch On Your Own 

1 00 4 m p m Group Discussion Room SOS Agriculture 

Agricultural Science Teachers and Project Staff 

Objective* for AquacuRure Industry Curriculum Workshop 

! Obtain input from professional personnel regarding status of the aquaculture 
industry 

3 Revte* resource materials which have been collected 

3 Develop an outline for a cluster course in aquaculture 

i Develop an outline for an advanced/honors course(s) in aquacuHnre. 





51 



APPENDIX E 

PRELIMINARY AQUACULTURE SCIENCE COURSE OUTLINES 
PRESENTED BY AGRICULTURAL SCIENCE TEACHERS 




Submitted by Irwin Janzen - 16 days 



AQUACULTURE SCIENCE - COURSE OUTLINE 

Periods of 

Units and Topics of Instruction Instruction 



A. Analyze the importance of aquacultural science 

1. Understand the ecological benefits of aquaculture 

2. Reach the economic benefits of aquaculture 

3. Identify the aesthetic benefits of aquaculture 

». Describe the history of aquaculture and fish management 

1. Identify historical aspects throughout the world 

2. Identify historical development in Texas 

3. Research the development of finfish and shellfish management 

c. Explore career opportunities in aquaculture 

1. Identify career opportunities 

2. Determining educational requirements 

a. Field technician 

b. Laboratory technician 

c. Research and development 

d. Business and management 

D- Discuss governing policies 

L. Identify state, federal and international agencies 

2. Review state and federal laws and trends affecting aquaculture 

3. Understand permits and licenses required for aquaculture production 

K. identify fisheries species 

1. Identify species as to local and regional common names 

2. Recognize distinguishing physical characteristics 

3. Distinguish according behaviors 

F. Analyze anatomy and physiology 

1. Analyze the external anatomy 

2. Analyze the internal anatomy 

3. Analyze the reproductive systems 

a. Maturation 

b. spawning 

c. Larvacul ture _ 

(1. Determine nutritional requirements for aquatic animals 
1. Analyze the physiology of fish digestion 



Units and Tonics of Instruction 



Periods of 
Instruction 



2. Determine nutritional requirements of fisheries species 

3. Identify sources of nutrients 

4. Identify uses of vitamins, minerals, and feed additives 

5. Formulate rations 

6. Analyze the quality of commercially prepared feeds 

7. Discuss feeding techniques for various types of fisheries 
species 



H. Identify types of culturing facilities 

1. Research pond culture 

2. understand raceway and tank culture 

3. understand cage and pen culture 



I. Identify environmental factors 

1. Identify oxygen needs 

2. Research temperature requirement 

3. Understand photoperiod as related to fisheries species 

4. Identify toxic materials 

J. Determine requirements for efficient fisheries facilities 

1. Determine economic strategy 

2. Research sight selection 

3. Identify soil type and contour conditions 

4. Identify water source and quality 

5. Develop design and construction strategy 

6. Select effective equipment to nurture, handle, and restrain fisheries 
species 

K. Recognize proper water management techniques 

1. Identify water use for aquaculture 

2. understand water pH and alkalinity 

3. Filling and draining fish ponds 

4. Controlling water losses 

5. Research water well systems 

6. Selecting and operating pumps 

7. Understand pipe sizing and water transport systems 

L. Recognize proper pond management techniques 

1. Determine stocking rates in single and multi-culture pond systems r Kt 
r~ .. 2. Employ proper stocking strategy 

rn?^ 3 - Identify oxygen depletions in ponds, its causes, signs and corrections 

ovL 4. Understand pond fertilization 



Units and Topics of Instruction 



Periods of 
Instruction 



5. Identify methods of cleaning muddy ponds 

6. Identification and prevention of aquatic weed growth 

M. Identify diseases, their causes, and treatments in fisheries species 

1. Examine the roles of bacteria, fungi, viruses, genetics, and I 
nutrition in causing diseases 

2. Identify methods of controlling and preventing diseases 

3. Identify common diseases and methods of treatment 

4. Identify infestations and recognize methods of controlling internal 
and external parasites 

5. Identify seasonal incidences of disease 

6. Recognize mortality patterns and behavioral changes during an outbreak 
of disease 

7. Identify causative agents of disease 

8. Identify the use of pharmaceuticals to improve fisheries' health 

9. Recognize methods of maintaining pond efficiency and safety 

M. Explore harvesting methods 

1. Identify harvesting technigue 

2. Analyze efficient methods of transporting line and fresh frozen 
fisheries products 

3. Analyze efficient methods of transporting in sealed containers 

o. Identify marketing systems and methods 

1. Identify types of markets according to geographic locations and 
consumer demand 

2. Interpret market cycles and trends 

V. Recognize record keeping in fisheries 

1 . Record production levels 

2. Collect and analyze data for present and future use 
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Submitted by John Mack 

AQUACULTURE SCIENCE - COURSE OUTLINE - BASIC LEVEL 



Periods of 

Units Topics s£JtoafcPaSfclSD Jpstyyctign 

A. Importance of aquaculture 

1. Introduction of aquaculture 

2. Current impact on Texas, U.S.A., and global economy 

3. Economic benefit of aquaculture to individual communities 
4 • Future of aquaculture 

B» History of aquaculture and fish management 

1. Historical aspects throughout the world 

2. Historical development in Texas 

C. Career opportunities 

1. Identify the opportunities 

2. Determine the educational and skill development requirements for 
the opportunities 

I), Types of production operations 

1. Fish for food 

2. Brood fish 

3. Finger! ings 

4. Stockers 

5. Fee lakes for recreation fishing 

E. Types of culturing facilities 

1 . Pond 

2. Raceway and tanks 
3 * Cage and net pens 

F. Fish species 

1. l.D. fish species 

2. Distinguish physical characteristics 

3. Behavior differences r»o 
4* Potential market for local usage 



Periods of 

units and Topics of Instruction __ ~ Instruction 

G. Nutritional requirements for aquaculture animals 

1. Physiology of digestion 

2. Nutrient requirements 

3. Sources of nutrients 

4. Feeding methods 

H» Environmental factors 

1. Oxygen needs 

2. Temperature requirements 

3 . Photoperiod 

4. Toxic materials 

I. Water management techniques 

1 . Water use 

2. Water pH 

3. Water quality 
4 * water sources 

J. Diseases 

1, Bacteria , fungi, viruses, genetics, and nutrition as 
they relate to disease 

2, Prevention and control 

3* Common diseases and treatment 

K. Predators, trashfish, and other pests 

1. I.D. the pests 

2. Methods of control 

L. Harvesting methods 

1. I.D. harvesting techniques 

2. Lifting fish 

3. Methods of holding 

4. Methods of hauling 



M. Marketing systems and methods 

1. Types ot markets nf 



Submitted by John Roderick 

AQUA CULTURE GCIENCE - COURSE OUTLINE 



Units and Topics of Instruction 



Periods of 

instruction 



1. 

2. 
3. 

B. 

1 . 

2. 
3. 

c. 

1 . 

2. 



1. 

2 . 
3. 



1 . 
2. 

3 . 

4 . 
5. 



Analyze the importance of aquacultural science 
Understand the ecological benefits of aquaculture 
Reach the economic benefits of aquaculture 
Identify the aesthetic benefits of aquaculture 

Describe the history of aquaculture and fish management 
Identify historical aspects throughout the world 
Identify historical development in Texas 

Research the development of finfish and shellfish management 

Explore career opportunities in aquaculture 
Identify career opportunities 
Determine educational requirements 

a. Field technician 

b. Laboratory technician 

c. Research and development 

d. Business and management 

Analyze anatomy and phusiology 
Analyze the external anatomy 
Analyze the internal anatomy 
Analyze the reproductive systems 

a. Maturation 

b. Spawn i tig 

c. l,arvaculture 

Determine nutritional requirements f>r aquatic animals 
Analyze the physiology of fish digestion 
Determine nutritional requirements of fisheries species 
Identify sources of nutrients 

Identify uses of vitamins, minerals, and feed additives 
Formulat e r,' ' ; ons 
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Units and Topics of Instruction 



Periods of 
Instruction 



6. Analyze the quality of commercially prepared feeds 

7* Discuss feeding techniques for various types of fisheries species 

F. Identify environmental factors 

1. Identify oxygen needs 

2. Research temperature % requirements 

3. Understand pho toper iod as related t- fisheries species 

4. Identify toxic materials 

G. Determine requirements for efficient fisheries facilities 
1 ♦ Determine economic strategy 

2. Research sight selection 

3. Identify soil type and contour conditions 
4- Identify water source and quality 

Develop design and construction strategy 

6* Select effective equipment to nurture, handle, and restrain 
fisheries species 

H. Recognize proper water management techniques 

1. Identify water use for aquaculture 

2. Understand water pH and alkalinity 

3. Filling and draining fish ponds 

4. Controlling water losses 

5. Research water well systems 

6. Selecting and operating pumps 

7. Understand pipe sizing and water transport systems 

I. Recognize proper and management techniques 

1. Determine stocking rates in single and multi-culture pond systems 

2* Employ proper stocking strategy 

3. Identify oxygen depletion in ponds, its causes, signs and corrections 

4. Understand pond fertilization 

b. Identify methods of cleaning muddy ponds 

6, Identification and prevention of aquatic weed growth 



Periods of 

Units and Topics of Instruction Instruction 

J. Identify marketing systems and methods 

1. identify types of markets according to geographic locations and 
consumer demand 

2. Interpret market cycles and trends 

K. Recognize record keeping in fisheries 

1. Record production levels 

2. Collect and analyze data for present and future use 

L. Plan and conduct leadership activities related to aquaculture 

1. Developing leadership skills 

2. Participate in leadership activities 



Submitted by Cindy Schnuriger 

AQUACULTURE SCIENCE - COURSE OUTLINE 

Periods of 

Units and Tonics of Instruction . JflstructiorT 

A« Analyze the importance of aquaculture science 

B. Describe the history of aquaculture and fish management 

C- Explore career opportunities in aquaculture 

D. Identify aquaculture species 

E. Analyze anatomy and physiology 

F* Determine the nutritional requirements for aquatic animals 

G* Identify the environmental factors 

II, Recognize proper water management 

I. Recognize proper pond management techniques 

J. Identify diseases, their causes and treatments in fisheries species 

K. Identify marketing systems and methods 

lw Recognize record keeping in fisheries 

M» Recognize organizational leadership importance 



Submitted by Jerome Tymrak 



AQUACULTURE SCIENCE ~ COURSE OUTLINE 

Periods of 



Units ancj Topics of Instruction . _ Instruction 

A. Analyse the importance of aquacultural science 

1. Understand the ecological benefits of aquaculture 1 

2. Reach the economic benefits of aquaculture l 

3. Identify the aesthetic benefits of aquaculture 1 

B. Describe the history of aquaculture and fish management 3 

1. identify historical aspects throughout the world 1 

2. Identify historical development in Texas 1 
3- Research the development of finfish and shellfish management 1 

C. Explore career opportunities in aquaculture 3 

1, Identify career opportunities 1 

2. Determine educational requirements 2 
a* Field technician (.5) 

laboratory technician (.5) 

c. Research and development (,5} 

d. Business and management (*5) 

D. Discuss governing policies 3 
y m Identify state, federal and international agencies 1 

2. Review state and federal laws and trends affecting aquaculture a 

3. Understand permits and licenses required for aquaculture production 1 



K. Classes of fish species 

1. Finfish 

a. Bony (1) 

b. Carti i igenons (1) 

2. Shellfish 

a. Mollusks {1) 
b* Crustaceans (1) 



Units and Topics of Instruction 



Periods of 
Instruction 



2. Geographic location supply and demand 

3. Market cycles and trends 

N. Record keeping 

1. Basic record keeping 

2* SAEP 



0. Leadership 



Units and Topics of Instruction 



periods of 



F. Analyze anatomy and physiology 4 

1. Analyze the external anatomy 1 

2, Analyze the internal anatomy 1 
3* Analyze the reproduction systems 2 

a. Maturation 

b. Spawning 

c. Larvaculture 

G. Determine the nutritional requirements for aquatic animals 10 
1* Analyze the physiology of fish digestion l 

2. Determine nutritional requirements of fisheries species 2 

3. Identify sources of nutrients 1 

4. Identify uses of vitamins, minerals, and feed additives 1 

5. Formulate rations 2 
6* Analyze the quality of commercially prepared feeds 1 
7, Discuss feeding techniques for various types of fisheries species 2 

H* Identify types of culturing facilities 3 

1. Research pond culture 1 

2. Understand raceway and tank culture l 

3. Understand cage and pen culture 1 

I. Identify environmental factors 4 

1. identify oxygen needs 1 

2. Research temperature requirements 1 

3. Understand photoperiod as related to fisheries species 1 

4. Identify toxic materials 1 

J. Determine requirements for efficient fisheries facilities 6 

1. Determine economic strategy 1 

2. Research sight selection 1 

3. Identify soil type and contour conditions 1 

4. Identify water source and quality 1 
b. Develop design and construction strategy 1 

6. Select effective equipment to nurture, handle, and restrain fisheries 
species 1 

7!t 
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Units and Topics o f Instruction 



Periods of 
instruction 



K. 



1. 
2. 
3, 
4. 
5. 
6. 
7. 



L. 



M. 



x. 

2. 
3. 
4. 
5. 
6. 



2. 
3. 
4. 

5. 
6. 

7. 
8. 
9. 



1- 
2 . 



Recognize proper water management techniques 
Identify water use for aquaculture 
Understand water pH and alkalinity 
Filling and draining fish ponds 
Controlling water losses 
Research water and well systems 
Selecting and operating pumps 

Understand pipe and sizing and water transport systems 
Recognize proper and pond management techniques 

Determine stocking rates in single and multi-culture pond systems 
Employ proper stocking strategy 

Identify oxygen depletion in ponds, its causes, signs and corrections 

Understand pond fertilization 

Identify methods of cleaning muddy ponds 

Identification and prevention aquatic weed growth 

Identify diseases their cause and treatments in fisheries species 
Examine the roles of bacteria, fungi, viruses, genetics, and nutrition 
in causing diseases 

Identify methods of controlling and preventing diseases 
Identify common diseases and methods of treatment 

Identify infestations and recognize methods of controlling internal 
and external parasites 

Identify seasonal incidences of disease 

Recognize mortality patterns and behavioral changes during an outbreak 
of disease 

Identify causative agents of disease 

Identify the use of pharmaceuticals to improve fisheries health 
Recognize methods of maintaining pond efficiency and safety 



Explore harvesting methods 
Identify harvesting techniques 

Analyze efficient methods of transporting lino and l 
fisheries products 



resh frozen 



1 
1 
1 
1 
1 
1 
1 



2 
2 
2 
1 
1 
2 



1 
1 



.5 



.5 

.5 
.5 
.5 



10 



6.5 



2.5 



i 



Periods of 

Units and Topics of Instruction Instruction 

3. Analyze efficient methods of transporting in sealed containers 1 

0. Identify marketing systems and methods 3 

1. Identify types of markets according to geographic locations and 
consumer demand 2 

2. Interpret market cycles and trends 1 

P. Understand Experience Programs in Agricultural Science and Technology 5 

1. Identify the various types of Supervised Aquacultural Experience 
Programs 1 

2. Describe the characteristics of successful Supervised Aquacultural 
Programs 1 

3. Select and plan individual Supervised Aquacultural Experience Programs 3 

Q. Paad conduct leadership activities in applied Agricultural Science 

and Technology 3 

1. Develop life skills for effective leadership 2 

2. Practice leadership skills for Agricultural Science and Technology 1 
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AQUACULTURE SCIENCE - COURSE OUTLINE - ADVANCED LEVEL 

Periods of 

units and Topics of Instruction _ , instruction 

A. Importance of aquaculture 

1. Ecological benefits 

2* Aesthetics benefits 

3- Review economical benefits 



B» Governing policies 

1. State, federal, and international agencies 

2. State and federal laws affecting aquaculture 

3. Permits and licenses required 

C. Anatomy and physiology 

1. External anatomy 

2. Internal anatomy 

3 • Reproductive systems 

D. Nutritional requirements for aquatic animals 

1. Review nutritional requirements of fish 

2. Review sources of nutrients 

3. Uses of vitamins, minerals, and feed additives 

4. Formulate rations 

5. Analyze the quality of various feeds 

E. Efficient fishery facilities 
!, Size and shape of the farm 
2. Economic strategy 

3- Climate and soil conditions 

4. Equipment requirements 

5. Design and construction strategy 

F. Pond management techniques 

1 # Stocking rates and multi-culture systems 

2. Oxygen depletion, signs and depletion 



Units and Topics of Instruction 



Periods of 
Instruction 



3. Fertilization 

4. Cleaning muddy ponds 

5. Weed control 

G. Water management techniques 

1. Review water use for aquaculture 

2. Filling and draining ponds 

3. Controlling water loss 

4* Research water well systems 

5* Select and operate pumps 

6. Pipe sizing and water transport systems 

H. Disease, cause and treatment 

1. Review factors causing disease 

2. I*D. seasonal incidences of disease 

3. I.D. causative agents of disease 

4. Using pharmaceuticals 

5. Maintaining pond efficiency and safety 

I. Harvesting methods 
1. Grading fish 

2* Review harvesting techniques 

3. Transporting line and fresh frozen products 

4. Transporting in sealed containers 

J. Record Keeping 

1. Advanced record keeping 

2 . SAEP 

K * Leadership 



APPENDIX F 

TOPIC OUTLINE FOR AQUACULTURE SCIENCE 382 
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AGENDA FOR DISCUSSION OF 
AQUACULTURE COURSE POSSIBILITIES 
I.M.S.-COLLEGE STATION, TEXAS 
JUNE 15, 1990 

I. CLUSTER COURSE 

IL TECHNICAL COURSE 

III. PRE-EMPLOYMENT COURSE 

IV. COOPERATIVE EDUCATION COURSE 

V. LABORATORY MANUAL 

A. PRODUCTION 

B. HATCHERY 

C. GROW-OUT 

D. PROCESSING 

VI. SAEP ACTIVITIES 

VII. HONORS COURSES 

VIII. AG RESOURCES PRE-LAB REVIEW 
IX. ANIMAL & PLANT PRODUCTION 
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A copy of the topic outline for Aquaculture Science 382 
has been attached. This effort has been accomplished by 
the Aquaculture Industries Study funded through Texas 
Education Agency. Please review the outline and return to 
Dr. Dillingham with any additional comments. 



REVIEWED BY: 



ADDITIONAL COMMENTS: 



TOPIC OUTLINE FOR 
AQUACULTURE SCIENCE 382 

I. introduce Aquaculture Industries 
A. Importance 

B* History 

C. Scope (International to Texas) 

II. Survey of Aquaculture Enterprises 

A. Identify types of enterprises 

1. Sport fish 

2. Baitfish 

3. Food fish 

4. Tropical/Ornamental fish 

5. Aquatic plants 

B. Classify fish development 

1. Fry 

2. Fingerlings 

3 . stockers 

4. Brood fish 

III. Evaluate Facilities, Management, and Production 
Techniques 

A . Ponds 

B. Raceways 

C. Cages 

0. Developmental Strategies 

E. Daily Management Requirements 

F. Weekly Management Requirements 

G. Seasonal Management Requirements 

H. Methods of Evaluating Survival 

1. Evaluating Growth Rate 

IV. Identify Aquatic Environmental Factors 

A. Evaluate Water Quality and Quantity 

1. Availability 

2. Water Temperature 

3. Water Turbidity 

4. Dissolved Oxygen in water 

5. water Toxicity 

6. Water Chemistry and pH 

7 . Depth 

8. Aquatic Plant Control 

B. Determine Climactic Conditions 

1 . Temperature 

2. Rainfall and Drought 

3. Drainage and Flooding 

V. Classify and Identify Aquatic Species 

A. Identify species as to local and common names 

B. Recognize distinguishing physical characteristics 

C. Distinguish according to behaviors 



o 
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VI. Analyze Anatomy and Physiology 

A. Analyze the external anatomy of flnfish 

B. Analyze the external anatomy of crustaceans 

C. Analyze the external anatomy of shellfish 

D. Analyze the internal anatomy of finfish 

E. Analyze the internal anatomy of crustaceans 

F. Analyze the internal anatomy of shellfish 

G. Analyze the reproductive system of finfish 

H. Analyze the reproductive system of the crustacean 

I. Analyze the reproductive system of the shellfish 

VII. Identify and Analyze Feeds and Nutrition 

A. Analyze Digestive systems of Aquatic Species 

B. Determine Nutrient Requirements of Aquatic Species 

C. Identify Natural and Commercial Feed Sources 

D. Identify Use of Vitamins, Minerals, and Feed 
Additives 

E. Determine Feeding Techniques 

VIII. Evaluate Harvesting, Handling, & Transportation 
Techniques 

A. Analyze Types & Methods of Harvesting 

B. Maintain Harvesting Equipment 

C. Determine Methods of Handling 

D. Identify Types & Methods of Transportation 

IX. Economics & Marketing Systems 

A. Analyze Production Costs 

B. Identify Types & Methods of Marketing 
c. Determine Market Trends & Cycles 

D. Identify Financial Requirements of an Aquaculture 
Entrepreneur 

X. Records - SAEP 

XI. leadership 

XII. Career Opportunities 
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APPENDIX G 
TASK SURVEY INSTRUMENTS 




name, person cotfpi tt»n» iurvsy titit 



of business 



rim, .nswer tht following statements by providing either numbers or *'* where appropri.tt. 

Type of consultant utilized 



_Mt«nslon 
"mai utttng 



water quality 
"other scientist. 



list 



the following tasks indicated by (*) end th 
Hn» evaluate tasks and task details by c 



daf 



mxs 



A. Select a puoJ site 

t. Anelyte soit type 

2. Survey pond site 

J. Oesign and layout the pond 

4. Construct the pond 

5. Maintain the pond 

t. Maintain water for ponds 

1. Identify needed depths 

2. Monitor veporet ion/rainfall 

3. Control water loss 

C. fill and drain ponds 

1. Determine equipment needed 

2. Design tht water system 

3. Determine the fill rate/tin* 

4. Determine the drain rate/time 

5. Determine pairing costs 

6. Utimute pumping costs 
per pound of product 

p, Determine water i**olity 

1. Identify dissolved gescs 

2. Determine pH 

3. Measure dissolved solids , 

4. Monitor oxygen content 
V Disinfect water source 
6. Interpret water analysis 



I. Prevent oaygen depletion 

1. Identify signs of oxygen depletion 

2. identify causes of oxygen depletion 

3. Calculate carrying capacity 

4. Control of weeds 
V ft event over feedlng/overfertitUBtiwf 



Tasks for Aquaculture £nteprtneur-Crauf ish Production 
task details «...) have been Identified by interviewing producer, and through a review of literature. 



cling the appropriate number value in each column. 



BFQUF MCf Of QfafOBMSMCg 



weekly 



2 
2 
2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 

2 
2 
2 



2 
2 
2 
2 
2 
2 
2 

2 

2 
2 
2 
2 
2 



monthly 

3 

3 
3 
3 
3 
3 
3 

3 
3 
3 
3 

3 
3 
3 
3 
3 
3 



i 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 



yearly 



4 

4 
4 
4 
4 
4 

4 
4 
4 
4 

4 

4 
4 
4 
4 
4 



4 
4 
4 
4 
4 
4 
4 

4 

4 
4 
4 
4 
4 



1XP0STSXCE 



wary moderate not too 



1 
I 
1 
I 
1 
^ 

i 
t 
i 
i 
1 



2 
2 
2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 
2 
2 



2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 



3 
3 
3 
3 
3 
3 

3 
3 
3 
3 

3 
3 
3 
3 

3 
3 



3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 



mama timsac 

iuy medium difficult 



1 



2 
2 
2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 
2 
2 



2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 



3 
3 
3 
3 
3 
3 

3 
3 
3 
3 

3 
3 
3 
3 
3 
3 



3 
3 
3 
3 
3 
3 
3 

3 
5 
3 
J 
3 
3 



m most gjjgganu 



owner manager ampi 



2 
2 
2 
2 

2 
2 

2 
2 
2 
2 

2 
2 
2 
2 
2 
2 



2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
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BEST Will 
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TASKS 



feeding catfish 
I, identify nutrient requirement* 
2* Analyte feed ingredients 

3. Anatyit types of rations 

4. Use of different feed form* 

5. Use of different feeding <&ethods 

6. Use of different feeding schedules 
T. Identify feed sources 

B. identify I use of storage methods 

6, Harvest catfish 

1. eroding of catfish 

2, Identify typos i method* vised 

I. Determine methods used to lift fish 
4, Use of holding equipment 

Utfiite boats for transport 
6. Schedule harvesting procedures 

». Market catfish 

1. Flan budgeting strategies 

2. Determine available swfcets 

3. establish market contacts 

4. Use of marketing promotions 

5. UM tiration of video tape marketing 
t. Determine transportation costs 

t , Maintain enju!}*ai«tf 
1 Poising systems 

2. Drainage systems 

3. water analysis 

4. Pond management eijuii<&ont 

5. Harvesting equipttrenc 

6. Delivery e^uiptttcnt 
?. Clearing tanks 

6. Aerancn Sy*t*ir.s 

J, Cf<*> Diversification 
1. vct*f{»otne aviiHuble plant, 
hkitttiy benefits of pi an 
3 t:> tat Usts a diversification plan 



f*€OU£NCT Of FERfOftHAKtt 



ity weekly awn 1 



2 
2 
2 
2 
Z 
Z 
Z 
2 
2 

Z 

z 
z 

2 

z 

2 
Z 

Z 

2 
2 
Z 
2 
Z 
2 

Z 
2 
2 
2 
2 
2 
2 
2 
2 

2 

^ 

2 
2 



importance 




tCAKMiMC OIFf IfUUT 


PERSON HOSt *£SPOJi$l8lf 


very moderate 


not too 


easy rodi un difficult 


owner awnager caploye* 


1 2 


3 


1 2 3 


1 2 3 


\ 2 




1 2 * 3 


1 2 3 


1 2 


3 


t 2 3 


1 2 3 


1 2 


3 


12 3 


1 2 3 


\ 2 


J 


1 2 3 


1 2 3 


1 2 


J 


1 2 3 


1 2 I 


1 2 


3 


t 2 3 


1 2 3 


1 2 




! 2 3 


1 2 3 


* 2 


J 


t 2 3 


t 2 3 


1 2 




t 2 3 


* 2 3 


1 2 


3 


1 2 3 


1 2 3 


1 2 


3 


1 2 3 


! 2 3 


1 2 


3 


1 2 3 


1 2 3 


! 2 


3 


1 2 3 


1 2 3 


1 2 


3 


1 2 3 


! 2 3 


1 2 


3 


! 2 3 


1 2 3 


t 2 


3 


! 2 3 


t 2 3 


1 2 


3 


1 2 3 


1 2 3 


1 2 


3 


! 2 3 


1 2 3 


l 2 


3 


1 2 3 


1 2 3 


1 2 


3 


1 2 3 


I 2 3 


1 2 


3 


t 2 i 


1 2 3 


J 2 


3 


! 2 3 


! 2 3 


1 2 


3 


t 2 3 


t 2 3 


1 2 

i Mm. 


3 


\ 2 3 


1 2 3 


\ 2 


3 


1 2 3 


t 2 3 


1 2 


3 


t 2 3 


1 2 3 


t 2 


3 


1 2 3 


i 2 3 


t 2 


3 


t 2 3 


1 2 3 


i 2 


3 


12 3 


1 2 3 


1 2 


3 


t 2 3 


i 2 3 


1 2 


5 


1 2 3 


1 2 3 


! 2 


3 


1 2 3 


1 2 3 


1 2 


3 


t 2 3 


t 2 3 


1 2 


3 


t 2 3 


1 2 3 


i 2 


3 


1 2 3 


1 2 3 


1 2 


3 


1 2 3 


» 2 $ 



r 



name, person collet ino survey 



tide 



naa* of business 



Please answer the following statement* fey providing fitter nunbers or «'« where appropriate, 

Type of consultant utilized 

none extension , water polity 

engineer marketing other scientist, list 



tasks for Aquaculture fntepreoeur-Catf ish production 

the following t.sU indicted by CM *nd t^e task details have Uen identified by interviewing producers end through a review of literature 

Please evaluate tasks and task details by circling the appropriate rx***r value in each coiuwv 

agou£na of pcgroani 



A. Select a farm site 

I. Evaluate farm siie I shape 

2* Oetermine climate conditions 

3. Determine accessibility 

4. Analyze water supply 

5. Analyse soli type 
6* Survey pond site 

7. Design and layout the pond 
<L Construct the pond 
V. Hatntaln the pond 

a. Control diseases/parasites 

1. Determine chemicals needed 

2. Evaluate physical control ciethods 

C. Determine water tfjatity 

1, Identify dissolved eases 

£. Determine pH 

5, Measure dissolved solids 
4. Monitor oxygen content 
^, Disinfect water suurce 

6. Interpret water analysis 



Prevent oaygen depletion 

1. identify signs of oxygen' depletion 

2. Identify causes of oxygen depletion 
J. Calculate carrying capacity 

4. Control of weeds 

5. Prevent over feeding/over fern I nation 



dei 



Contrul prvdatufft, trashfish, t pest% 
I dent i f y pr editors/ treshf ish/pests 



t 
I 

Z. Determine a*?! hods of control 
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weekly 

2 

2 
2 
2 
I 
I 

z 

2 
2 
2 
2 

2 
2 
2 

2 
2 
2 
2 
2 

5 

2 

2 
2 
2 
2 
2 
2 

2 
2 
2 



men 



hly yearly 
4 



1S£L 



fHPOHUHCf 



very 
1 



nxxJerete no 

2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 

2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 

2 
2 
2 



mams o»mcuiTv 

easy median difficult 
2 3 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 

2 

2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 

2 
2 
2 



PfKSPH MOST gfSPOMSIBlf 



owner manager eep 
2 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 

2 

2 
2 
2 

2 
2 
2 

2 
2 
2 
2 
2 
2 

2 
2 
2 



oyec 



i 



USSS 






f«KftfANtf 






daily weekly nonthly yearly 


very 


nodcratc 


not 




12 3 4 


1 


2 


3 


f . Mufwg* panto 


12 3 4 


1 


2 


3 


1. fertilise ponds 


12 3 4 


1 


2 


3 


Z> itmt pood* 


12 3 4 




2 


3 


3, Renovate ponds 


12 3 4 




2 


3 


C. ft&rw>ge crawfish populations 


1 2.3 4 


J 


2 


3 


K Select crawfish species 


1 2 * 3 4 




2 


3 


2. Establish sustaining populations 


12 3 4 


1 


2 


3 


3. Stock habitats 


1 2 3^4 




2 


3 


4. Maintain forages/feed 


12 3 4 


J 


2 


3 


5, Use multiple cropping systems 


12 3 4 




2 


3 


H. Harvest crawfish 


12 3 4 




m 
I 


* 
3 


1. identify types of equipment 


12 3 4 




2 


3 


?. Use baited traps 


12 3 4 




2 


3 


3. Use trawls 


12 3 4 




2 


3 


4, Use seines 


12 3 4 




2 


3 


*. Utilise boats for transport 


12 3 4 




2 


3 


6. Plan collect ! ng/h anal fng 


12 3 4 




2 




7. SihtduU harvest Ing procedures 


12 3 4 


1 


2 


* 
3 


1. Market crawfish 


12 3 4 




2 


3 


1. Plan budgeting strategics 


12 3 4 




2 


3 


2 r Determine marketing meth&ds 


! 2 3 4 




2 


3 


4- Maintain equipment 


12 3 4 




2 


3 


1. Purrplng system 


12 3 4 




2 


3 


2 r Drainage systems 


12 3 4 




2 


3 


3. Water analysis 


12 3 4 




2 


3 


4. Porxj manageront equipment 


12 3 4 




Z 


5 


5, Harvesting e^lpfient * 


12 3 4 




Z 


3 


6, Delivery equipment 


12 3 4 




2 


3 


7. Clearing tanks 


12 3 4 




2 


3 


B. Aeration systems 


12 3 4 




2 


3 



1' •■ 



y mdivm difficult 



2 


3 


2 


3 


2 


3 


2 


3 


2 


3 


2 


3 


2 


3 


2 


3 


2 


3 


2 


3 


2 


3 


2 


* 
3 


2 


3 


2 


3 


2 


3 


2 


3 


2 


i 


2 


s 


2 


3 


2 


} 


2 


3 


2 


3 


2 


3 


2 


3 


2 


3 


2 


3 


2 


3 


2 


3 


2 


3 


2 


3 


2 


3 



owner Manager 



2 
2 
2 
2 

2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
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APPENDIX H 
AQUACULTURE FILING SYSTEM 
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AQUACULTURE FILING SYSTEM 



10000 - AQUACULTURE 
11000 - FRESHWATER AQUACULTURE 
12000 - SALTWATER AQUACULTURE 
13000 - AQUATIC PLANTS 



SUB-FILES 



010 




ALGAE 


020 




ALLIGATORS 


030 




BAIT FISH 


040 




BASS 


050 




CATFISH 


060 




CLAMS 


070 




CRABS 


080 




CRAYFISH 


090 




EELS 


100 




EXOTIC FISH 


110 




FROGS 


120 




GAMEFISH 


130 




MUSSELS 


140 




ORNAMENTAL FISH 


150 




OYSTERS 


160 




PADDLEFISH 


170 




PHYTOPLANKTON 


180 




REDFISH 


190 




SALMON 


200 




SALTWATER FOOD ORGANISMS 


210 




SHRIMP & PRAWNS 


220 




STURGEON 


230 




TROPICAL FISH 


240 




TROUT 


250 




TURTLES 



SUB-FILE DIVISIONS 

030 BAITFISH 

031- FATHEAD MINNOW 

03 2 - GOLDEN SHINER 

03 3 - GOLDFISH 

03 4 - WHITE SUCKER 

040 BASS 

041- LARGEMOUTHED BASS 

042- STRIPED BASS 

043- SUNSHINE BASS 




040 BASS CONTINUED 
04 4 -WHITE BASS 

050 CATFISH 

051- BROWN BULLHEAD 

052- YELLOW BULLHEAD 

053- BLUE CATFISH 

054 - CHANNEL CATFISH 

055 - FLATHEAD CATFISH 

056- WHITE CATFISH 

060 CLAMS 

061- ANGELWING CLAMS 

062 - NORTHERN QUAHOG (HARD) 

063 - SOUTHERN QUAHOG (HARD) 

080 CRAYFISH 

081- PAPERSHELL CRAYFISH 

08 2 - RED CRAYFISH 

08 3 - RUSTY CRAYFISH 

084 - SIGNAL CRAYFISH 

085- VIRILIS CRAYFISH 

086- WHITERIVER CRAYFISH 

100 EXOTIC FISH 

101- BIGHEAD CARP 

102- COMMON CARP 

103 - CHINESE CARP 

104 - GRASS CARP 

105- SILVER CARP 

106- NILE PERCH 

107- TILAPIAS 

120 GAME FISH 

121-RED DRUM 

130 MUSSELS 

131- BLUE MUSSELS 

140 ORNAMENTAL FISH 
141-ANGELFISH 

150 OYSTERS 

151- AMERICAN OYSTER 

152 - EUROPEAN OYSTER 

153- OLYMPIA OYSTER 

154- PACIFIC OYSTER 

190 SALMON 

191- CHINOOK SALMON 

192 - CHUM SALMON 

193- COHO SALMON 

194 - KO KAN EE SALMON 

195- LANDLOCK SALMON 
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190 SALMON CONTINUED 

196- PINK SALMON 

197- SOCKEYE SALMON 

210 SHRIMP & PRAWNS 

2 11- * BAN ANA PRAWN 

2 12 - FRESHWATER PRAWN 

213 - MALAYS I AN PRAWN 

214- BLUE SHRIMP 

215- BRINE SHRIMP 

216- VAHNAMEI 

2 17 - WHITE SHRIMP 

220 STURGEON 

2 21- ATLANTIC STURGEON 

222- SHORTNOSE STURGEON 

230 TROPICAL FISH 

231- CICHLIDS 
231.5-CHARACINS 

232- CLOWN BARB 
232.5-CORYDORAS CATFISH 

233- GOURAMIES 
233.5-GUPPY 

234- KILUFISHES 
234.5-SAILFIN MOLLY 

235- SWORDTAIL 
235. 5 -ZEBRA DAN 10 

240 TROUT 

241- BROOK TROUT 

242- BROWN TROUT 

243- CUTTHROAT TROUT 

244- DOLLY VARDEN 

245- GOLDEN TROUT 

246- LAKE TROUT 

247- OHRID TROUT 

248- RAINBOW TROUT 

249- SUNAPEE TROUT 



13000 AQUATIC PLANTS 
300 - WATER CHESTNUTS 
310 - WATERCRESS 



300 WATER CHESTNUTS 

301-CHINESE WATER CHESTNUTS 



GENERAL OPTIONS 

00 - SCIENCE 

00 - PRODUCTION-GENERAL 

01 - GENERAL REFERENCES , HANDBOOKS, TABLES, 

LISTS, & CATALOGS 

02 - PROFESSIONAL ORGANIZATIONS , MEETINGS , 

PUBLICATIONS 

03 - ASSOCIATIONS , MEETINGS, PUBLICATIONS , 

NEWSLETTERS 

04 - JOURNALS PERIODICALS, MAGAZINES 

05 - SCIENCE - GENERAL 

06 - BIOLOGY & ZOOLOGY 

07 - ANATOMY & PHYSIOLOGY 

08 - BACTERIOLOGY & CHEMISTRY 

10 - MANAGEMENT 

10 - MANAGEMENT - GENERAL 

11 - SELECTION & ADAPTATION 

12 - MARKET PRODUCTION 

13 - QUALITY PRODUCTION, SANITATION, 

PRODUCT HANDLING 

14 - LOSS PREVENTION 

15 - BREEDING STOCK PRODUCTION 

16 - FEEDER PRODUCTION 

17 - HATCHERY MANAGEMENT 

18 - SPECIALIZED ENTERPRISES 

20 - CARE & HUSBANDRY 

20 - CARE & HUSBANDRY - GENERAL 

21 - BREEDING SCHOOLS 

22 - BROOD STOCK & MATERNITY CARE 

23 - YOUNG STOCK - BREEDING, REARING , & RAISING 

ERIC 



20 - CARE & HUSBANDRY CONTINUED 

24 - PRODUCTION SCHOOLS 

25 - PRACTICES 

26 - MANURE & MANURE HANDLING 

30 - BREEDS & BREEDING 

30 - BREEDS & BREEDING - GENERAL 

31 - BREED SELECTION & ADAPTATION 

32 - BREEDS - CHARACTERISTICS , DESCRIPTIONS 

33 - BREED ORGANIZATIONS , BREED PROMOTION A TO 2 

34 - BREED REGISTRY, PEDIGREES , STANDARDS , 

SIRE LISTS , RECORDS 

35 - BREEDING GENETICS - GENERAL 

36 - ARTIFICIAL BREEDING 

37 - BREEDING ASSOCIATIONS 

38 - BREEDING STOCK SOURCES, SALES BREEDERS, 

DEALERS, CATALOGS, LISTS 

40 - IMPROVEMENT 

40 - IMPROVEMENT - GENERAL 

41 - PRODUCTION & PERFORMANCE TESTING 

42 - PRODUCTION RECORDS & ANALYSIS 

43 - IMPROVEMENT ASSNS. TESTING & ACCREDITING 

PROGRAMS 

44 - PRODUCTION RESEARCH & TESTING 

45 - JUDGING 

46 - CLASSIFICATION, GRADING, CULLING, MARKET GRADES 

47 - FAIRS, SHOWS, & EXPOSITIONS 

50 - FEEDING 

50 - FEEDS & FEEDING - GENERAL 

51 - NUTRITION 
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50 - FEEDING CONTINUED 

52 - RATIONS 

53 - FEED REQUIREMENTS 

54 - FEED EFFICIENCY 

55 - FEEDING RESEARCH 

56 - FEEDING METHODS 

57 - FEED HANDLING, EQUIPMENT 

58 - OTHER FEEDING PRACTICES 

60 - FEEDS 

60 - FEEDS - GENERAL 

61 - GRAINS & CONCENTRATES 

62 - PROTEIN SUPPLEMENTS 

63 - MINERALS 

64 - VITAMINS 

65 - FEED ADDITIVES, HORMONES, DRUGS 

66 - OTHER FEEDS 

70 - PROCESSING - TECHNOLOGY 

70 - PROCESSING PRODUCTS 

71 - TECHNOLOGY 

72 - PROCESSING 

73 - PACKING 

74 - PROCESSING QUALITY CONTROL 

75 - PACKAGING 

76 - STORAGE QUAILITY CONTROL 

77 - OTHER PROCESSING TECHNOLOGY 



80 - PRODUCTS & UTILIZATION 

80 - PRODUCTS - GENERAL 

81 - FOODS - FOOD PRODUCTS 
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- PRODUCTS & UTILIZATION 

82 - BY-PRODUCTS & INDUSTRIAL USES 

FEEDS , FERTILIZERS, FATS , & OILS 

83 - JUDGING & SCORING PRODUCTS, STANDARDS, 

MARKET GRADES 

84 - LABORATORY & RESEARCH USES 

85 - SPORTS & RECREATION 

86 - WILDLIFE CONSERVATION 

87 - CHEMURGY & PRODUCT RESEARCH 
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APPENDIX I 
AGENDA FOR 1990 TEXAS 
AQUACULTURE CONFERENCE 
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Wyndham Corpus Otmtt HmH 
9D0 North Shoftttnc Routmarrf 
CofpirsOmti. Te^n ?H4tJf 



Contributors 

Much of ihc prfuoitDfuf cmi of th* conference & 
defrayed by comnhuttoni from jquacuiture support groups, 
THetf wrong commitment to aquae uifure »n Texas ha* aHowed 
u* io oJte #n outstanding pfOg^m. We wrvn to acknowledge 
and thank the fottowng contributors: 

Central Power ami irghi Company 

CorptA CHruli Arc* Cconom* Development Cerporairon 

Corpus Dwrni Slate Unfvmify 

Department of Wildlife and frshries Signers, Tc*as 
A&M itarver**ty 

Cniadafypc-rtbnco Rive* Authority 

Gulf States Utilmes Company 

f.Kfcton £ Cor»pt»rafke« tnc 

lower Cotstt.trfn River Aufhonty 

hVttWnnfo C«unfy Navigation District ^» I 

Te*a* A#« %Au#M f *pertmeoi Station >rojf>tt* f Wn 

Tetas food Industry Assertion 

Wtvumn Outmv firimc Cor>pe?.»iJ«». *nt 



^ t j w.trm .c>* f «*f»tr» »H*f t* AKtlfc 1 S wniritt Jturtt lo/pu* 
HI* i«li*fnjtiiiri*t A*fport 




»«3S .••••?S-?K 



I \MV M. V>> H>1 
S Hi I ktfl—t ftf'il 
«,<>">* \ !> M .» M 
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BEST COFY A¥AI£JSL£ 



1 990 Texas 
Aquaculture 
Conference 




Planning for Growth 

Ian, 29 - reb, 1, 1990 j 
Corpus Christ}, Texas 

0#<Wi/t»r$ 
Tc»*a> ArpiacuMurc Assoc ration 

! ! 

I j 

Te%a* Ae/kulturat f ifemton Serstce j , 

?c*as A&M UnUersity Sea Grant Pmgram j J 

t7o*Spt*«sor% | 

Te*a* Department ofAgrkuHttre ! j 
Tesas (General land Offke j 
Tcsas Park* and Wifdlife Department | 
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The 1990 Texas AquacuHure Conference will he a land- 
mark event for Texas aquacuffure. h mark* the ?0th anniver- 
sary of I he Text* Aquae ulture Association (formerly the Fish 
farmers of Texas), and *t c o m mr mp r afes the passage of the 
fish Fuming Act of 1989. Planning for Growth is the theme 
for Ihrt conference, since industry leader* will use th*% occa- 
sion as a forum for developmental planning. 

Educational Presentations 

Session* will summarise the status of aqu^cultufc m 
Texas, provide a four>h»ur review of tmroduetory fundamen- 
tal*, and focus on the latest technology for each of nine spe- 
cies dunnfl concurrent sessions these sessions will be video 
taped and tapes will he available for sale after the confer- 
ence 

Publication 

A fVW/nhnary Stahn Report and Deve/opmertr Wan for 
^rjuao/fa/fe rn Tews is being drafted through cottahoMtfon 
of more than 100 producers, researchers and agency repre- 
sentatives This comprehensive dncumenl will include status 
rrjxvns and proposed development plans for each mafw 
aquae uUur? species in Texas. It witl afso include chapters on 
aquae uiture resources, regulatory pohcy, processing and 
markenng. financing, and sources of technical Information 
Tht* draft report wilt be distributed at the conference to each 
registered participant for review. 

Industry Workshops 

four hour workshops by specks groups are scheduled for 
pMxiut eri to disc us* and revise the draft report This thttukl 
fn- a« excellent and unprecedented opportunity fof mriuMrv 
Aide brainstorming about current situation*, problem* and 
4 ollecn*e v»fu*»ons AH poducers are urged ro p.uiu ip.ue 

Poster Session 

Cunent aquae uMure research w<JI be <btj dated du»mg a 
t>ouer *e*s>on the hrst tS students »uttfiun>ng potter* h» ifns 
v ««\H)n wvJl tte puu^fed tt»fh complimentary full reRt^iraimft 

Trade Show 

A 6 J00- square *00t ballroom t** used by m.sm»Ja< lur- 
e's and deafer* lo display the latest equipment and *um.!*es 
lor the fish farmer Several economic development gruups 
a!so plan to ta^e booths to promote aquae ulture in their 
areas Contact Br*an Bra*ner tS12/7BO-1304* for further 
information 

Bu* Tour 

A i.u*i u\ tttttounthn^ fac<tities is offered fch 3 t«» 
rea>fort i« tftfornutaA presented dur*n# tt*e confeien< r The 
t*'»ur »s *chrtluted io depart from the hwol at 8 a m f«u v»*»rt 

p»;ti ? >t ,»t p/»\ate iarms fh^t pnnfiKe shrimp ffitar**a. 
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crawfish, ferihsh and hylwid striped bass lunch ts included; 
the bus returns ro the hotel a! 6 p.m. 

Reception and Banquet 

A seafood reception is scheduled in the Trade Show area 
fan 30, and a gourmet seafood banquet will be Jan. 31. Both 
events will feature an array of farm-rarsed Texas seafood pre- 
pared in a variety of ways. 

Hotel Arrangements 

To commemorate Ihis sjiectai conference, the location has 
been changed from the traditional Texas MM University site 
to Corpus Chr rstPs prestrgrous bay front Wyndham Motel {see 
mapt Aspect! confcfence rate of $55 per tingfe or double 
room has been arranged few fan. 29 through Feb, 2, but reser- 
vations should be made prior to fan. t to ensure avaibbdttv 
The hotei will provide courtesy van service to and from 
Corpus Christ! truer nattonaf Airport by prfor arrangement 
Hotel resetvaitons should be made dtrecdy w*th the Wynd- 
ham Hotel by calling $12/£3M600 

Registration 

full registration includes conference panic tpaiion, the 
special publication, the reception and banquet, and all re- 
freshment breaks. Spouse registration e*ch*de* the publica- 
tion, and student regtstrations excludes beverage tickers for 
me reception as %*erf as the banquet. The charge tor the bus 
tour is in anVM*on to the registration fee 

ftegtsnattont are transferable w*rhtn an orgamiatMon A 50 
percent ^er wdl be imposed tor cancetfations #cceivx«d a*ter 
|an t, IW) 

Tcnfafhe Agenrf.i 

Monday, f^n 29 
S 00 - $ 00 
Tursrfay, |a?i. 10 

a m - « ;w 
9 no - 



1-30 



6)0 



500 



8 JO 



9 SO 

to 00 

tt to 

11 >s 
t 



to i«t 
10 2D 

10 4 

tt tti 

11 IS 

t ? no 
i in 



Rrp^trarion 
Rt^jvtrat»on 

C>|>en»ng remarks featuring Ci«nn>»ss»^ne* 
Jim Ntghtower of Tr*as Of i«artment oi 
Agrtcufture, CommissH>ncr Carry r\th>*o 
of l**«as General land Otf*< e. a^d 
Chairman Chuck Nash of Ti*>.>s T.utis 
3nd Wttctiife Comm<iS*on 
V*deo oi Texas aquat uhu^e 
CnRre nre^ 

Summary of Aqu^H ahm? Res*Hirtes *n 
T««>as 

Sl«*i irs rrrM*n!l> Cuiitif|*»f *n Tr^.i^ 
>^t?les !mpeftm^ Commercial Pe\rtv>p 

gumma's nt K*"^/i<<tt ti*^ht**^»is 



Concurrent Sessions ~ 

A. tntroductory Aquacuiiure 

B Industry Discussion Croups 

ReceptTon sviih complimentary rfnnk 

tickets and Texas aquacutture hm 

d'ocuvres in Trade Show area 



Wednesday, Jan. 31 
8.00 • 1000 



Concurrent Sessions — 
A Crawfish 
B Tdapta 

C. Perueid Shrimp 
Coffee Break 
Concurrent sessions 
A. Softshelhng 
B Ornamental 

C Penaeid shnmp ttoFiiinued) 
lunch fon your ovs nj 
Concurrent Sessions 
A. Catfish 
8. Bivalves 

C Red drunVl^ybrtd Stnped &,m 

Coffee Break 

Concurrent Sessions — 

A. Catfish tcontinued] 

8. Indoor systems 

C. Re/d<kumyHybr*d Sirrped Bass 

Cash Bar 

Gourmet Seafood Banquet, Review of 
results of industry discussion gi oups anr 
Texas Aquae uhure Association business 
meeting 

Bus tour of research and commercial 
aquae ulture farms Ifcoih mdo^u and 
outdoor facdniesl that raise redf»*h, 
hlapia. shr«mp» crawfish and hybrid 
striped bass lunch provrded 



For further inforniMton atx>ut thr prn^f^m («nt.i< i 
Ktsry Boston 

Te*as Agficuhurat f *tema>n Seiv>ce 

Kcntrr 2. Box 589 

Corpus Chrtstr, Te^as 7«4tO 



10,00 
10:30 



12:30 
1:30 



300 
3J0 



5 50 

6 30 



10:30 

troo 



1:30 
3 00 



J.30 

soo 



630 
930 



Thursday, r>b, 1 

600 • h00 
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APPENDIX J 

AQUACULTURE INDUSTRY CORRESPONDENCE 



September 1, 1989 



Dr. XXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxx 

Dear Dr. XXXXXXXXX, 

Thank you for the opportunity to tour your facilities. We were greatly impressed with 
the facilities and staff. With the development of the Aquaculture Project, we hope for 
increased involvement with your staff and facilities. We feel that your guidance can be 
the deciding factor in the success of this project. Once again, we thank you for your 
assistance and cooperation. 

Sincerely, 



Dr. John M. Dillingham 
JD/alp 
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October 23, 1989 



Dr. Richard Hilton 

American Association for Vocational 

Instructional Materials 

120 Driftmier Engineering Center 

Athens, Georgia 

30602 

Dear Dr. Hilton, 

I am conducting a survey of aquaculture curricula for the 
Texas Education Agency. The study will eventually lead to the 
establishment of a secondary school curriculum for agricul- 
tural science and technology programs in Texas. One of the 
objectives of the project is to review videotapes and audio- 
visuals which will possibly support classroom and laboratory 
aquaculture instruction. I want to request that our project 
staff be allowed to review the following videotape prior to 
actual acquistion to determine whether it is appropriate for 
subject matter and for the age and grade-level for our studen- 
ts. 

Aquaculture: Farming The Waters - No. V525 

Your time and consideration is certainly appreciated. I can 
assure you of the prompt return or purchase of the tape upon 
completion of our assessment. 

Sincerely yours, 



John M. Dillingham 
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October 26, 1989 



Van Nostrand Reinhold 
Attention: Order Purchasing 
7625 Empire Dr. 
Florence, Kentucky 41042 

To whom it may concern, 

Attached are the brochures requesting review copies of 3 
of your books regarding aquaculture and our letter of 
September 14, 1989. Please send us books # 0-442-20570-8, 
0-442-25927-1, and 0-870-55341-0. If you have any 
questions, please contact Dr. John Dillingham or Andrea 
Pearson at (512)245-2130. 



Sincerely, 



Dr. John M. Dillingham 
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January 25,1990 



Aquaculture Information Center 
National Agricultural Library 
Rm. 304? ATTN: POTENTIALS 
10301 Baltimore Blvd. 
Beltsville, MD 20705 



Dear Sirs? 

Please send me a copy of publication No. 90 , 
Bibliographies and Literature of Agriculture. Currej .Zy, 
I am working on the development of an Aquaculture 
curriculum for secondary agricultural science classes. 
Your cooperation would be appreciated. 

Sincerely, 



Andrea Pearson 
Graduate Assistant 
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February 14, 1990 



Mrs. Cindy Schnuriger 
Clear Creek High school 
2305 E. Main 

League City, Texas 77573 



Dear Mrs. Schnuriger, 

Enclosed you will find an agenda, maps, and parking permit 
needed for the upcoming Aquaculture Curriculum Workshop 
to be held on March 8 & 9, 1990. 

Lodging will be provided for you at the San Marcos Inn 
(previously Ramada inn) with check in time beginning 
Wednesday, March 7. You will need to confirm your res- 
ervations by March 1, 1990 by calling Shelly Hurt at 
512-353-7770. Lodging and per diem will be reimbursed 
by the research grant. 

Any questions you might have, please contact Dr. John 
Dillfnaham, Janet Roberts, or Andrea Pearson at Southwest 
Texas State university, 245-2130 or 245-3329. 

We are looking forward to seeing you at the workshop. 



Sincerely, 



Dr. John M« Dillingham 



cc: Dr. Bob Davis 
Enclosures 
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April 5,1990 



Dr. David Drueckhaxmner, Hew J 
Department of Agriculture 
University of Southwestern Louisiana 
P.O. Box 44650 
Lafayette, LA 70504-4650 



Dear Dr* Drueckhamraer, 

I would like to thank you for the curriculum guides for wildlife 
and specialty aniroals. These guides will be beneficial to the 
development of an aquaculture curriculum in Texas. While reviewing 
your curriculum, I saw a number of topics that could be adapted for 1 
use in Texas* 

Again, thank you for your cooperation. If I or my staff can be of 
any assistance to you, please do not hesitate to contact me. 



Sincerely, 



Dr. John M, Dillingham 
Director, Aquaculture 
Industries Study 
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April 16, 1990 



xxxxxxxxx 
xxxxxxxxxx 
xxxxxxxxxxx 
xxxxxxxxxxx 

Dear XXXXXXXXX, 

The May 1 target date to secure input from the aquacuiture industry curriculum group 
is approaching. Your input is very important in establishing a uniform cluster course 
for aquacuiture. 

A follow-up workshop will be June 15, 1990 at the Instructional Materials Sen/ice at 
Bryan, Texas. At this workshop, final decisions for Texas* aquacuiture curriculum will 
be made. 

I certainly commend each participant for your patience (in waiting for travel 
reimbursement) and for the valuable input during the March workshop. Your travel is 
being processed and will be forwarded to you as soon as possible. 

The Manor House in College Station has been requested to block a group of rooms for 
the evening of June 14 prior to the June 15 meeting at the I.M.S. Mileage, per diem 
(meats and lodging) will be reimbursed to you from the project account. Please make 
plans to represent your school and area on behalf of establishing a state aquacuiture 
curriculum. 

Please find enclosed a letter to be submitted by you to your school administration 

requesting your attendance at the 

June 15, 1990 curriculum session at the I.M.S. 

Sincerely yours, 



John M. Dillingham 



ERIC 



122 



Aprii 16, 1990 



Dear School Administrator: 

Mr. John Roderick is currently serving as an advisory member 
of the state aquaculture industry curriculum committee. The 
next meeting of the advisory committee will be June 15, 1990 
at the Instructional Materials Service in Bryan, Texas. 
Travel and per diem will be paid by the aquaculture project 
which is funded by the Texas Education Agency. 

Please allow your agricultural science teacher to attend this 
important meeting to assist in curriculum development for the 
Texas program. Your time and the consideration of your school 
district is greatly appreciated. 

Sincerely yours, 



John M. Dillingham 
Associate Professor 
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May 15 , 1990 



Dear Sir: 

The Texas Education Agency in cooperation with the Department 
of Agriculture, Southwest Texas state University, is estab- 
lishing a school curriculum in aquaculture. Producers, like 
yourself, are being asked to assist by providing information 
about the job of managing an aquaculture enterprise. Your name 
was furnished by the Texas Department of Agriculture and by 
the Texas Aquaculture Assoc., and we value your input. 

Please complete the enclosed survey and return by June 1, 
1990. Describe your business and tasks which you or your 
employees perform to manage your aquaculture business. Any 
additional comments which you provide are appreciated. 

Thank you for completing the survey: a self -addressed stamped 
envelope has been included for your convenience. 



Sincerely yours, 



John M. Dillingham 
Associate Professor 
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May 17, 1990 



Mr. Pat Hutson 
State Fish Hatchery 
P.O. Box 947 

San Marcos, Texas 78667 

Dear Mr. Hutson, 

The aquaculture industry curriculum committee will meet 
at 8:30 am June 15, 1990, at the Instructional Materials 
Service in College Station. Committee members have responded 
to our request to develop tentative curriculum outlines based 
on the March workshop at SWT. 

Project staff value your input and want you to attend the 
meeting as a consultant to assist in establishing an outline 
for essential elements for high school aquaculture. 

A block of rooms has been reserved at the Manor House for 
workshop participants. You are invited to travel with the SWT 
group Thursday, June 14, and stay with us at the Manor House. 

A consultant fee of $200 will be paid to you for your 
input and advice. If your schedule does not permit 
attendance, please contact me at SWT. 



Sincerely yours, 



John Dillingham 



JD:dg 
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May 17 , 1990 



Dr. Wallace Klussmann 
Wildlife & Fisheries 
Texas A & M University 
College Station, Texas 77843 

Dear Dr. Klussmann, 

The aquaculture industry curriculum committee will meet 
at 8:30 am June 15, 1990, at the Instructional Materials 
Service in College Station. Committee members have responded 
to our request to develop tentative curriculum outlines based 
on the March workshop at SWT. 

Project staff value your input and want you to attend the 
meeting as a consultant to assist in establishing an outline 
for essential elements for high school aquaculture. 

A consultant fee of $200 will be paid to you for your 

input and advice. I look forward to visiting with you in 

College Station. If your schedule does not permit attendance, 

please contact me at SWT. 



Sincerely yours, 



John M. Dillingham 



JD:dg 
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May 17 , 1990 



Mr. Jay Eudy 

Director, Agricultural Education 
Texas Education Agency 
1701 North Congress Avenue 
Austin, Texas 78701 

Dear Jay, 

The aquaculture industry curriculum committee will meet 
at 8:30 am June 15, 1990, at the Instructional Materials 
Service in College Station. Committee members have responded 
to our request to develop tentative curriculum outlines based 
on the March workshop at SWT. 

I certainly want to extend an invitation to you and any 
of your staff members who can attend. Your presence is 
certainly important since final plans and groundwork for the 
next phase will be established. A block of rooms has been 
reserved at the Manor House for workshop participants. 

The meeting will begin at 8:30 and conclude about 3:oo 
pm. I look forward to visiting with you at College station. 



Sincerely yours, 



John Dillingham 



JD:dg 
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June 4, 1990 



A F1 A 
a F2 a 

A F3 A 

Dear A F4 A : 

Recently an aquaculture survey form was mailed to you to 
obtain a list of tasks you perform in your *F5 A production 
business. Your response is vitally needed to help design an 
agricultural science curriculum for high school students. 

If you have already completed and returned your survey form, I 
appreciate your response. If you did not receive the initial 
survey form, another survey is included. Please take a few 
minutes to complete the questionnaire and return it in the 
addressed, stamped envelope. 

Your response is confidential and greatly appreciated. I will 
appreciate your cooperation in returning the survey prior to 
June 15. 

Sincerely Yours, 



John M. Dillingham 
Associate Professor 



JD:dg 
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June 14, 1990 



Ewald Enterprises 

Mr. Brian L. Brawner, Manager 

P.O. Box 519 

Karnes City, Texas 78118 
Dear Mr. Brawner: 

I'm writing in reference to our phone conversation on June 1, 
1990, regarding a design for a production shrimp/ fish grow-out 
lab demonstrator. The proposed lab facility is an approximate 
40* x 50* shop. 

The design needs to include an equipment and price list as we 
will possibly be purchasing this demonstrator through the 
Aquaculture Industries Research Grant, depending on the cost. 

Monies from this grant must be allocated by June 30, 1990. 
Therefore, if at all possible, I will pick up the design and 
price list on Monday, June 25 when we visit your facility. 

Thank you for your assistance in this matter. 

Sincerely, 



Andrea Pearson 
Graduate Student 



1 29 



June 27, 1990 



Mr. Red Ewald 
P.O. Box 519 

Karnes City, Texas 78118-0519 
Dear Red, 

Thank you for the tour of your fiberglass plant and aquaculture 
facilities. Andrea and I are impressed with the hospitality of you 
and your entire staff. If you can bottle your enthusiasm and 
desire to excel, I will be your first customer and I want to be the 
SWT distributor. 

The plans and price list for a laboratory facility will be valuable 
in our future plans at SWT in designing a fish culture training 
program. Brian Brawner is a very helpful individual: please 
express our appreciation to him. 

X am looking forward to meeting with you in Corpus Christ i during 
the ag teachers conference. 

Thank you again. 

Sincerely, 



John M. Dillingham 
Associate Professor 

JD:dg 
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July 27, 1990 



Mr. Paul Barrett 
NAIAD 

12901 County Road 171 
Liverpool, Texas 77577 



Dear Mr. Barrett: 

Andrea Pearson and I appreciated the tour of the field and 
processing facilities at NAIAD provided by your staff. 
We at Southwest Texas State University have been conducting an 
aquaculture curriculum development project for the past 12 
months and the tour of your facility certainly provided first- 
hand observation of textbook information. 

The processing plant manager and Mr. Brett Rowley were very 
congenial hosts, and we were very impressed by the entire 
operation. 

Thank you for your time and consideration. 



Sincerely yours, 



John M. Dillingham 
Associate Professor 
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July 27, 1990 



Mr. Brett Rowley 
Fisheries Biologist 
12901 County Road 171 
NAIAD 

Liverpool, Texas 77577 



Dear Brett, 

Thank you for the tour of the field facilities and laboratory 
at NAIAD. Andrea Pearson and I appreciate your hospitality 
and information about the catfish industry in your immediate 
area. Your expertise in aquaculture will certainly be of 
increasing value as the industry becomes stronger in Texas. 

Dr. Tom Dayberry and I are in the process of submitting a 
federal proposal to develop aquaculture teaching laboratories 
at SWT. Hopefully, if the grant process is successful, we 
will be able to communicate into action some of the sugges- 
tions you might have for a training program. 

Your time and consideration is certainly appreciated. 
Sincerely yours, 



John M. Dillingham 
Associate Professor 
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